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Advisor: Professor Sophia Catsambis 
In this dissertation, I identify different types of U.S. elementary school students 
experiencing ecological transitions and examine their characteristics. Then, I investigate the 
short-term and long-term educational outlooks of these ecological transition groups from birth 
through their 5th-grade. The main research questions are: Which are the characteristics of 
students experiencing each type of ecological transition? What short–term associations exist 
between different types of ecological transitions and students’ academic achievement during 
the elementary school grades? What long–term associations exist between students’ ecological 
transition histories and their academic achievement growth? 
To address these questions I used data from the public use files of the Early Childhood 
Longitudinal Study — Kindergarten Cohort 1998 (ECLS–K 1998). I extracted five lagged (two 
time points at the time) analytic samples to investigate associations between ecological 
transitions and the grade–by–grade change in learning, and one longitudinal analytic sample to 
 v 
examine the links of ecological transition histories to students’ achievement growth across the 
elementary school grades, from kindergarten to the 5th–grade. 
The main results show that the characteristics of students change across types of 
ecological transition and, to some extent, they also change over time. Overall, movers and 
leavers appear more disadvantaged than stayers, structural changers and volitional changers. 
However, over time ‘volitional changer’ identifies a disadvantaged group of students. 
Academic achievement is associated with ecological transitions in the short–term but not in the 
long–term. Moreover, ecological transitions are positively associated with academic 
achievement growth in early elementary grades, whereas they are negatively linked with 
achievement growth in later elementary grades. Academic achievement appeared to be more 
closely linked to school changes than to residential moves. 
These findings suggest that for the general population of elementary school students, 
any effects of ecological transitions may be almost exclusively temporary. Educators and policy 
makers, however, should consider that even short–term consequences for students may result 
in long–term consequences for schools, when faced with a constant flow of transfer students. 
Families and schools should cooperate to facilitate students’ post–transition adjustment to their 
new settings, to encourage academic success for students and limit the negative consequences 
of student turnover for schools.  
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STATEMENT OF THE PROBLEM: THE ECOLOGICAL TRANSITIONS OF U.S. CHILDREN 
INTRODUCTION 
Researchers have long studied the consequences of ecological transitions (i.e. residential 
mobility and/or school change) on the growth and development of children and teenagers 
(Long 1975; Stokols & Shumaker 1982; Wood et al. 1993; Astone & McLanahan 1994; Alexander 
et al. 1996; Pribesh & Downey 1999, Rumberger 2003). When focusing on the (ambiguous) 
concept of “mobility”, research showed negative associations with academic, social, and 
psychological functioning of youth (Jelleyman & Spencer, 2007). The educational community 
raised concerns about the possible adverse effects of ecological transitions on academic progress. 
These concerns prompted in 1994 the Government Accounting Office to promote a national 
study of the influence of school changes on a national sample of about 15,000 first graders 
followed up to third grade (GAO 1994). The report concluded that children who changed school 
three or more times achieved less than children who changed school with lower frequency or 
did not change school at all. Today, such concerns are made even more acute by the recent 
economic crisis and the amount of relocations due to home foreclosures 1 : if ecological 
transitions have a negative impact on students above and beyond precursor events, it is 
important to understand whether this impact is situational or long lasting in order to offer 
                                                                 
1 The Current Population Survey for 2011 reported a newly created category for ‘foreclosure/eviction’ that 
amounted to almost 1.2% of the total residential moves (source: 
http://www.census.gov/hhes/migration/files/cps/cps2011/tab23-1.xls). For the class age ‘5–14’ the 
percentage of children who moved residence between 2010 and 2011 was 12.6% (source: 
http://www.census.gov/hhes/migration/files/cps/cps2011/tab01-01.xls). 
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remedies calibrated on the type of ecological transition and/or the short– or long–term effects of 
these transitions.  
Research findings have so far produced contradictory results leading to an impasse 
about conclusions on the effects of ecological transitions on educational outcome. Some of the 
reasons for such impasse are conceptual, methodological and analytical. The way ecological 
transitions have been conceptualized in previous inquiry appears to be problematic. In fact, the 
concept of “mobility” becomes ambiguous when it encompasses both the moving of residence 
and the changing of school, which consequences then translate into a selection of unreliable 
measures that cannot distinguish students according to different ecological transition statuses. 
My contention instead, is that both “residential mobility” and “school change” are two distinct 
dimensions of the more general concept of “ecological transition”.  
Even apart from this conceptual ambiguity, previous investigators don’t measure 
ecological transitions consistently. On the one hand, it is a matter of “how” this concept is 
empirically represented (i.e. categorical vs. count variables, different sensitivity of scale, etc.); on 
the other hand, it is also a question of “when” the concept is measured, namely the temporal 
proximity/distance between the occurrence of the ecological transition(s) and the outcome to be 
predicted: in ideal conditions, a school change may greatly affect, for example, the math test 
taken a month or two later, but it is imaginable that this influence, if direct, would decrease over 
time. All this makes the comparability of results across studies difficult, a difficulty that is 
enhanced when comparing the short– and long–term consequences of ecological transitions on 
educational outcomes. Moreover, the greatest majority of the previous inquiries use either a 
cross-sectional study design or two time-point design. To date, very few studies have examined 
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the potential impact of ecological transitions following the same students across several time 
points and almost no investigation has focused on their consequences in the short– and long–
term starting from the beginning of schooling. 
My dissertation addresses those problems by investigating the impact that ecological 
transitions have on the academic achievement of U.S. students followed from kindergarten 
through 5th-grade. In doing so, I examine the role that the types, timing and histories of 
ecological transition play on both short– and long–term school achievement with a set of 
harmonized measures to maximize the comparability of those results. I focus my investigation 
on the elementary school years because these represent the time when students establish their 
foundational knowledge that will determine their future learning trajectories. Child 
developmental theories of various perspectives highlight the importance of a stable learning 
environment in promoting positive development (Cole & Cole, 1993). In this sense, ecological 
transitions may be a contributing factor which impact may be greater during these formative 
years.  
To investigate the impact that ecological transitions have on the school achievement of 
U.S. school elementary students I use data from the Early Childhood Longitudinal Study — 
Kindergarten cohort 1998 (ECLS–K 1998). The ECLS–K is a nationally representative study of 
kindergartners followed from the beginning of kindergarten through the end of 8 th-grade for a 
total of 7 waves of collected data. It is the appropriate data set to investigate the topic of my 
dissertation because of its rich provision of information on students, their families, classroom 
attended and their teachers, and schools of enrollment on a wide variety of conceptual domains. 
I select the five waves of data encompassing the elementary school grades to study the 
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associations between ecological transitions and both short–term grade–by–grade change in 
learning and long–term achievement growth across all five waves. Moreover, this selection 
allows the possibility to locate at which elementary grade those associations emerge and 
whether they disappear, persist, or change over time. 
In the rest of this introductory chapter, I present an overview of the phenomenon of 
ecological transitions and how it is distributed within the young U.S. population. Contingent on 
the availability of data, my intent in the next section is to sketch first, a national picture of the 
distributions of residential moves and school changes, and then variations in those distributions, 
relative to the elementary school age sub–population for the years of data overlapping those of 
the ECLS–K data. The comparison of this sketch with my later results, will give an idea about 
the external validity of my analyses. 
THE ECOLOGICAL TRANSITIONS OF U.S. CHILDREN 
The general consensus is that American families and their children have the highest rate 
of both residential mobility and school change among the most industrialized countries 
(Mehana & Reynolds, 2004). Statistics from the Current Population Survey (CPS)2 for the last 
two decades (selected with the intent to follow the “same age group” of children across time) 
show that children moved of residence to a higher rate when younger. For example, between 
1991 and 1992 the percentage of children in the age class ‘1–4’ that moved of residence (at least 
once) was 22.4%; a quite similar percentage emerged also in the following years up to 1997. 
                                                                 
2  See census.gov/hhes/migration/data/cps/1990.html, census.gov/hhes/migration/data/cps.html. In the 
ECLS–K sample, the earliest year of birth among kindergartners is 1991, whereas the oldest children at 
the end of 5th-grade have a little more than 12 years of age. 
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When children get to an age between ‘5–9’ years, they show a lower rate of moving: for the 
years from 1998 to 2004 children moved at a yearly rate comprised between 19.1% and 15.8%. 
Finally, for the years 2003 and 2004 the percentage of children in the age class ’10–14’ who 
moved was respectively 13.2% and 12.6%. When looking at the aggregate quinquennial 
statistics for residential mobility in the class age ‘5–9’, the rate of moving is 54.1% in the five 
years 1995–2000 and 50.5% for the time window 2000–20053. 
Additional statistics from the Survey of Income and Program Participation (SIPP) offer a 
snapshot of the seasonality of residential moves within the population of movers 15 years of age 
or older. For the years 2001 and 2004, Table 1.1 below shows that although the summer months 
register the peak of residential mobility4, more than two thirds of moves occurred during the 
rest of the year. 
 
Table 1.1 Seasonality of Moves for People 15 Years and Older: Survey of Income and Program 
Participation (SIPP), 2001–2004 





Winter (Dec.–Feb.) 20.3 20.7 
Spring (Mar.–May) 24.0 23.5 
Summer (June–Aug.) 32.3 32.2 
Fall (Sep.–Nov.) 23.5 23.6 
Total 100.0 100.0 
Source: U.S. Census Bureau, Survey of Income and Program Participation (SIPP), 2001 and 2004 Panels, 
Wave 2 Migration Topical Module. 
Considering that part of the above population has school age children and that a portion 
of those residential moves result in (at least) a school change for those children, it is reasonable 
                                                                 
3 CPS does not provide homologous aggregate statistics for the age class ‘1–4’. 
4 This peak may be in part due to college students returning home for the summer break. 
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to draw two inferences, that is: first, there is an overlap between residential mobility and school 
change that needs to be addressed when studying ecological transitions and their effects (see 
below Chapter 2); second, school changes occur both between and within academic years.  
To have a sense of the national distribution of children’s experiences of school changes a 
widely used data set is the ECLS–K5. Unfortunately the only percentage specifically measuring 
the school changes that occurred within a school year is the one referring to kindergarten: less 
than 7% of children changed school between fall and spring of kindergarten 6 . The other 
statistics available for the elementary grades refer to time windows comprised between spring 
semesters of various grades. Specifically, the percentage of students who changed school 
between: end of kindergarten and end of 1st-grade (i.e. 1999–2000) is 23.0%; end of 1st-grade and 
end of 3rd-grade  (i.e. 2000–2002) is 28.7%; end of 3rd-grade and end of 5th-grade (i.e. 2002–2004) 
is 34.0%. It should be noticed that these figures seem to be consistent with those emerging from 
past surveys that reported the percentage of school change to amount to more than 30% in some 
urban schools (U.S. General Accounting Office, 1994). 
There are of course variations to this national picture contingent on the local 
circumstances promoting residential mobility and/or school change (National Research Council 
and Institute of Medicine, 2010). For example, Xu et al. (2009) reported that the rate of school 
changes (“student mobility” in the original) in North Carolina is higher when compared to the 
                                                                 
5 The recent report on school change from the U.S. General Accounting Office (GAO, 2010) uses ECLS–K 
data for K though 8 th-grade statistics and National Assessment of Educational Progress (NAEP) for 
following grades up to 12 th-grade starting from the year 2007 (U.S. General Accounting Office, 2010). 
6 Statistics reported in this section are slightly different from those reported in Chapter 4 because of the 
selection/weighting and data management procedures adopted for the purposes of my analyses. For 
example, in this chapter I use cross-sectional child level weights, whereas in the grade–by–grade 
descriptive (and multivariate) analyses I use longitudinal parent level weights. 
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national rate. The partial explanation they give for this difference relies on the increase in the 
immigrant population and increased options for public schools within the Carolinian state. 
Dukes (2009) studied children from kindergarten through 3 rd-grade in Florida — another very 
“mobile” state as he reported. Using administrative data linked to background characteristics, 
he showed ethnic variations in kindergarten change with White, Asian and American Indian 
children exhibiting a lower propensity to change school than Black, Hispanic and Multiracial 
kids. These differences become greater by third grade.  
In the largest urban school district in the country  — New York — Schwartz (2009) 
showed somewhat similar results for students in public schools. In the year 1995–1996 the New 
York public school system had an enrollment ranging from 100 through more than 4,000 
students, consisting of an ethnically diverse student population, with some of those schools 
serving almost exclusively disadvantaged students. The author reported that for 1 st-, 2nd-, and 
3rd-grade 83% of students attended the same school in those years, a figure that dropped around 
50% for students attending the same school from 1 st- through 8th-grade. Across subgroups, 
disadvantaged students had higher rate of school changes. 
Most of the data however, focus on urban contexts, whereas descriptions of the 
ecological transition phenomenon in rural areas are more sparse and based on either field 
research supplied with local level statistics, or data that are not disaggregated by specific age 
classes. An interesting comparison/contrast with the results from urban New York comes from 
Schafft (2005) who collected data on 162 upstate New York school districts (out of a total N = 
277). His results showed that the rate of school change in disadvantaged districts is almost twice 
as that of wealthier districts (i.e. 19.0% vs. 10.3%). By a selection of in–depth interviews with 
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families in disadvantaged districts, he claimed this difference to be due to factors of  “local pull” 
(e.g. access to affordable housing, services availability, etc.), “local push” (such as eviction, job 
loss, etc.) and related to family or background characteristics (e.g. family crises, increased level 
of poverty, etc.). At the state level, the Institute of Education Sciences (IES) reported that in the 
years between 2006 and 2008, the K–12th-grade students in rural areas changed school at a lower 
rate than the overall state average in both Colorado (i.e. 29.6% vs. 30.6%) and Nebraska (i.e. 
9.0% vs. 9.4%), but at a higher rate than state average in both North Dakota (i.e. 6.5% vs. 6.3%) 
and Wyoming (i.e. 15.6% vs. 14.5%)7. In previous research, Fitchen (1994) had argued that the 
high “mobility” rate in the Midwestern region (in this case Nebraska and North Dakota) was 
related to the agricultural processing industry and the migration of low–income workers 
looking for low–wage jobs. 
In the general description of the phenomenon of ecological transition, there are two 
groups of youth whose statistics present a certain level of uncertainty because they represent 
hard–to–reach sub–populations8 . These groups are students experiencing homelessness and 
students belonging to migrant farmworker families.  
Until the late 1980s, school age homeless children were subjected to the harshest 
consequences of ecological transitions because a high frequency of residential mobility most of 
the time paralleled a high frequency of school change. In 1987 the Stewart B. McKinney 
Homeless Assistance Act9 was enacted to limit the high levels of school change experienced by 
                                                                 
7 The report presented results also for a fifth state, Missouri, but the student population of reference was 
only 9–12th graders (Beesley et al., 2010) 
8 Neither group can be identified in the ECLS–K public data set. 
9 The act was renamed in 2000 as McKinney–Vento Act and re–authorized in 2001 as part of the No Child 
Left Behind Act. 
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homeless children10. The act is predicated on three main elements, that is: educational stability 
(students in homeless situation are authorized to remain in their “school of origin” for the 
whole time they are homeless regardless their residential mobility); educational access (schools 
are required to immediately enroll homeless students even in absence of the required 
documentation); and educational success (promoted via a liaison between school district and 
homeless youth). Under these premises, the act covers a variety of housing and education 
programs for youth and families experiencing homelessness. The reason of emphasizing the 
framework of this act is that many of the national statistics on homeless students are produced 
through the McKinney–Vento Homeless Program. For example, in the year 2004–2005 an 
estimate around 590,000 students of age ‘6–18’ were homeless. To have an idea of the homeless 
population of younger age, one need to refer to children living in shelters whose statistics are 
the only ones broken down by age group. Accordingly, about 28.3% of the homeless youth lived 
                                                                 
10 “The term homeless children and youths' —  
(A) means individuals who lack a fixed, regular, and adequate nighttime residence (within the meaning 
of section 103(a)(1)); and 
(B) includes —  
(i) children and youths who are sharing the housing of other persons due to loss of housing, economic 
hardship, or a similar reason; are living in motels, hotels, trailer parks, or camping grounds due to the 
lack of alternative adequate accommodations; are living in emergency or transitional shelters; are 
abandoned in hospitals; or are awaiting foster care placement; 
(ii) children and youths who have a primary nighttime residence that is a public or private place not 
designed for or ordinarily used as a regular sleeping accommodation for human beings (within the 
meaning of section 103(a)(2)(C)); 
(iii) children and youths who are living in cars, parks, public spaces, abandoned buildings, substandard 
housing, bus or train stations, or similar settings; and 
(iv) migratory children (as such term is defined in section 1309 of the Elementary and Secondary 
Education Act of 1965) who qualify as homeless for the purposes of this subtitle because the children are 
living in circumstances described in clauses (i) through (iii).”  (Retrieved from 
http://www2.ed.gov/policy/elsec/leg/esea02/pg116.html). 
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in shelters in the year 2004–2005, and 33.2% of these students living in shelter were ‘6–12’ years 
old11. 
Children of migrant12 farmworkers are the “children on the road” (Branz–Spall et al., 
2003). The uncertainty surrounding their national distribution depends to a certain extent on the 
fact that some families may have the legal status of ‘Undocumented’, which may discourage the 
participation in survey studies. An estimated total of 1.4 million crop workers were hired in the 
United States by 2002 (Nichols et al., 2014) and, according to the National Agricultural Workers 
Survey (NAWS) promoted by the Department of Labor, in the year 2003-2004 about 34% of 
farmworker households had at least one child under 18 years of age13. 
The above description shows in general terms the distribution of residential moves and 
school changes in the young population in the past decade. For many students these two factors 
intersect: in many cases changing school is the natural consequence of having moved home, 
although in the case of students experiencing homelessness this consequentiality is obliterated. 
This suggests just few of the complexities of the concept of ecological transition, which cannot 
of course be reduced only to a measurement issue but start first as a theoretical problem.  
  
                                                                 
11  Data retrieved at: http://eddataexpress.ed.gov/data-elements.cfm/cid/12. It should be noticed that, 
starting from 2004–2005, the total figure of homeless students ‘6–18’ has been constantly increasing, the 
percentage of those students living in shelters has been constantly decreasing, and the percentage of 
children ‘6–12’ years old living in shelters remained (more or less) constant. For example, the last 
available statistics for the year 2013–2014 show an estimated figure of 1,361,000 homeless students of age 
‘6–18’, 15.3% of whom lived in shelters, and 33.2% (sic) of the children in shelters were ‘6–12’ years old 
(see also above, fn. 1 and relative body text). 
12 In the literature “migrant” defines workers who do not go back at their homes at night, whereas 
“seasonal” refers to workers who instead return to their homes at night. Both categories however, may 
work only at specific times during the year (Branz–Spall et al., 2003).  
13 Source: https://naws.jbsinternational.com/2/2childrenunder18data.php. The legal status of workers is 
asked in item “L1” of the survey. 
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CONSEQUENCES OF ECOLOGICAL TRANSITIONS 
Researchers have long studied the consequences of ecological transitions on young 
people, but a clear and detailed picture of their effects is still lacking. Part of the research has 
assumed any type of ecological transition as an implicitly negative event for youth with 
potential detrimental consequences. These consequences can be distinguished into those 
experienced by the (ecological) transitioning student and those that instead have an impact on 
the environment accepting the transitioning student. From the student’s point of view, the 
literature seems to agree that a move and/or a school change can affect: academic functioning, 
because of the discontinuity that brings about in the educational experience (Rumberger et al., 
1999); psychological functioning, because students experience the transition as stressful, which 
in turn makes the adjustment to the new settings more difficult (Stokols and Shumaker, 1982; 
Hagan et al. 1996); social functioning, because of the erosion of social capital it produces 
(Coleman, 1988; Tucker et al. 1998). Other authors, without denying those effects, framed 
ecological transition as an event that could potentially produce positive consequences, either as 
an opportunity for low-income family students to improve their (general and) academic 
conditions by moving out from distressed environments (Pettit et al. 1999; Briggs et al. 2010), or 
as promoting student engagement and high academic performance as for example in students 
belonging to military families (Smrekar and Owens, 2003).  
From the point of view of the receiving environment, most of emphasis has been placed 
on the influence that students who changed school have on teachers and other students because 
of disturbance to the classroom environment and the consequent disruption to learning 
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(Kerbow, 1996). Depending on its severity, student turnover may extend its impact on the 
school as a whole by influencing its climate, representing a fiscal burden (Hartman, 2002; 
Rumberger, 2003), and modifying its organization and policies in the form of special 
educational programs designed to help students to adjust to the new school environm ent 
(Mehana & Reynolds, 2004).  
Research results are in many cases contradictory even when testing quite similar 
hypotheses. It should be emphasized that the absence of statistically significant effects of 
ecological transitions on the prediction of educational outcomes characterizes not only part of 
the correlational studies, where one could invoke the logical possibility of suppressed 
associations, but also and more importantly studies designed within the experimental or 
quasi/experimental framework, such as the various housing voucher and school voucher 
programs (DeLuca & Dayton, 2009; de Souza Briggs et al., 2010). Experts try to explain the 
absence of results on both sides: on the side of correlational studies, it is recognized that overall 
the evidence to support the influence of ecological transition on educational performance may 
be weak, but some authors claim that when looking at different sub–groups of children and 
considering data problems such as attrition, the research results do suggest that the impact of 
ecological transitions is different for different children (Burkam et al., 2009; National Research 
Council and Institute of Medicine, 2010); on the side of the experimental studies, authors have 
criticized the research design, intervening selection bias, absence of appropriate comparison 
group (Green et al., and Belfield, cit. in DeLuca & Dayton, 2009). 
Then how can one increase the confidence about whether or not ecological transitions 
have an influence on school achievement (or whichever other outcome is to be predicted)? For 
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example, am I allowed to extrapolate/speculate about (alleged) long–term consequences of 
ecological transitions on the basis of their short–term effects? My answer lies first, in an 
adequate conceptual and dimensional clarification of the concept of ecological transition 
(Merton, 1968; Lazarsfeld et al., 1972). Second, the consequences of ecological transitions should 
be evaluated whether they are short–lived or persistent over time; whether they change (i.e. 
increase, decrease, reverse, disappear) over time; whether they differ across environments. Of 
course, this orientation requires appropriate analytical approaches and techniques to address 
those research questions. 
My dissertation fill this gap by developing a theoretical framework that builds on life–
course perspective (Elder & Shanahan, 2006), ecological theory (Bronfenbrenner, 1979a), and the 
various theoretical and empirical literature on the topics of residential mobility and school 
change in sociology, psychology and economics. I devise a series of measures to discriminate 
types of students according to their residential mobility and change of school. I then develop an 
analytic strategy to examine both short– and long–term consequences of ecological transitions 
on the school achievement of elementary school students. I investigate those short–term 
consequences at multiple time points and track them again in the longitudinal context used for 
examining the long–term consequences of ecological transitions. As I will show in the coming 
chapters, this overall approach reveals that the consequences of ecological transitions on school 
achievement change over time and do not seem to persist in the long–term as some literature 
sustains. 
This dissertation consists of seven chapters. In Chapter 2 I will discuss the literature on 
ecological transition presenting the various theoretical arguments and empirical results to 
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explain the effects of ecological transitions on school achievement. Through the examination of 
this literature I develop the research questions that will lead the investigation and identify the 
concepts related to both ecological transition and school achievement. Chapter 3 presents the 
analytic samples, the conceptual domains identified and their decomposition into (the 
indicators that are operationalized into) the variables selected for the analyses, and the analytic 
strategy. This is the chapter where I parallel the selection of five cross-sectional samples and one 
longitudinal sample with the two–stage strategy to analyze both “short–term” and “long–term” 
consequences of ecological transitions on students’ school achievement. Analytic results are 
then presented in three chapters. In Chapter 4, I compare the descriptive results across types of 
ecological transitions in the short–term perspective and present descriptive statistics in the 
long–term perspective. In Chapter 5, I present the multivariate results for each of the cross-
sectional sample exploring the short–term consequences of ecological transitions. In Chapter 6, I 
report the results of the multivariate analysis executed on the longitudinal sample probing 
whether ecological transition histories have long–term effects on students’ school achievement. 
In the final chapter (i.e. number 7) I sum up all the findings of the present dissertation and 
discuss them in light of the research literature presented in earlier chapters and their 
implications for both schools and students. I also address the limitations of my work and 






THEORY AND LITERATURE 
INTRODUCTION 
In the previous chapter, I highlighted some of the issues surrounding the study of 
residential mobility and/or school change and the need to articulate those dimensions in a way 
to limit as much as possible conceptual ambiguity. I have suggested that both residential 
mobility and school change are constitutive dimensions of the more general concept of 
“ecological transition”. Most of the previous research has relied on the generic concept of 
“mobility” without discriminating between those two dimensions and/or differentiating 
different states on each of those dimension (see below for the full conceptualization of 
“ecological transition”). To my knowledge (regardless the outcome of interest), no author has 
adopted a theoretical and analytic approach to investigate at the same time: whether the short–
term consequences of ecological transitions change when examined at different time points 
within the life course of students; whether those short–term consequences can be (re)tracked 
over the full life course of students; whether residential mobility and/or school change have 
long–term consequences over the life course of students. I seek to fill such gap in the present 
work by investigating the consequences of ecological transitions on the school achievement of 
students followed in multiple grades throughout the elementary school. The goal is to build on 
previous pertinent theoretical and empirical literature and develop research questions and 
hypotheses to be addressed and tested using national longitudinal data. 
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FROM RESIDENTIAL MOBILITY AND SCHOOL CHANGE TO ECOLOGICAL TRANSITION 
The review of the literature on residential mobility and school change highlights a 
terminological confusion that in turn unveils a conceptual ambiguity. “Mobility”, “residential 
mobility”, “residential change”, but also “student mobility”, “school mobility”, “educational 
mobility” and “school change”, are some of the ways used to refer to those two conceptual 
dimensions. The risk is that ambiguous concepts are then operationalized into invalid measures. 
Therefore the conceptual clarification (Merton, 1968; Lazarsfeld et al., 1972) of those dimensions 
provides a guide for discriminating which data should be included or excluded when one refers 
to residential mobility and school change.  
Within the student population residential mobility and school change are correlated 
(National Research Council and Institute of Medicine, 2010): considering the inextricable link 
between place of residence and school attended, residential moves across public school districts 
prompt a school change except for students experiencing homelessness under the McKinney–
Vento Act (see above Chapter 1). A not so recent investigation using the nationally 
representative data from the National Education Longitudinal Study (NELS) showed that about 
one quarter of all residential moves entail a change of school (Swanson & Schneider, 1999). The 
implication is that a hypothetical association between a variable measuring “mobility” (e.g. a 
dichotomy ‘not moved’ vs. ‘moved’) and reading test score confounds the effects attributable to 
the residential move, the associated school change, and the combination of both move and 
school change.  
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When dealing with the dimension relative to school change, the main distinction to 
consider is between the promotional school changes that happen for structural reasons, as in the 
case when schools do not serve the next grades14, and school changes that instead are not 
structurally motivated but instead are instigated by parents or students for various reasons (e.g. 
to seek a school that better fit the characteristics of the child, because of problem behavior, and 
so on).  
Therefore, in the context of the present study by “residential mobility” I mean the 
permanent (i.e. for a period of at least four months15) physical change of housing used as place 
for living; by “school change” instead I mean the sustained transfer of a student to a different 
school for reasons dependent on either the structural characteristics of the school attended 
before the transfer, or the will of students and/or her/his parents. I consider both residential 
mobility and school change as the constitutive dimensions of the more general concept of 
“ecological transition”, which I define as the sustained change of living and/or school setting. 
According to this conceptualization, the ecological transition statuses of students depend on 
whether or not they experience residential mobility or school change by themselves or in 
combination (see below Chapter 3 for the operationalization of the concept of ecological 
transition). 
                                                                 
14  Considering the national sample of schools selected for the baseline wave of the ECLS-K study, 
between 13.1% and 22.7% of those kindergartens do not service a grade comprised between 1 st and 5th; 
instead, 50.7% do not service 6 th-grade and between 71.9% and 93.4% do not service a grade between 7 th 
and 12th. Although the group of students subjected to this kind of en-mass transition is small, I will use it 
as an additional comparison group especially for those students who changed school but that attend 
schools which service the next grades. 
15 This definition follows closely the operational definition from the ECLS–K data. 
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Although some researchers recognize the overlap between residential mobility and 
school change, very few studies classified students along those two dimensions (see next 
section).    
ECOLOGICAL TRANSITIONS AND ACADEMIC OUTCOMES 
The empirical literature on ecological transition consists of two separate streams of 
research, namely one pertaining to residential mobility, and another focusing on school change. 
It should be noted that while the studies about residential mobility investigate the consequences 
of moving on various dimensions of well–being (i.e. psychological, physical, cognitive, and 
social), those regarding school change almost exclusively focus on the prediction of educational 
outcomes (e.g. achievement, attainment, grade retention, and so on). When concentrating on the 
consequences of ecological transitions on school education, the premise of most of the studies is 
that students learn more/faster if their course of study is not “altered” by interruptions or any 
stressful experience. There is however, a series of studies predicated on the assumption that 
ecological transitions may indeed have positive effects on school outcomes because they may 
break the negative cycle of exposure to segregated environments (see below for the 
explanations of the consequences of ecological transitions). The studies I selected for this review 
were conducted on different U.S. student populations16, attending different K–12 grades, and 
use different definitions and measures for mobility and school change17.  
                                                                 
16 That is: national, state, urban and/or suburban and/or rural students, children from homeless families, 
in foster care, belonging to migrant farmworker families and to military personnel. 
17 Some studies used dichotomies (i.e. moved/changed vs. not moved/not changed); others, number of 
moves/changes (with the further attempt of defining a threshold for high frequency of moves/changes); in 
some instances moves are measured by means of a survey question, other times as a difference in 
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In the previous chapter, I presented the distribution of ecological transitions among 
specific groups in the young population of ‘1–14’ years of age18. It emerged that the rate of 
ecological transition decreased with the beginning of schooling, a trend that continues even 
with the promotion of students to middle and high school (Mehana & Reynolds, 2004). Past 
surveys showed, one out of six children in U.S. attended 3 or more schools between 1 st- and 3rd-
grade, and one out of four have attended 2 schools, and a higher percentage of school changers 
can be found in the urban rather than suburban and rural areas (U.S. General Accounting Office, 
1994). Children with higher levels of ecological transition are more likely to belong to families of 
migrant workers, military personnel, foster care families (Hartman & Franke, 2003). Families 
whose native language is not English (Mehana & Reynolds, 2004), and homeless children 
(Masten, 2008; Obradović et al., 2009) also show higher frequencies of ecological transitions. 
Frequent residential moves and higher levels of student turnover have been associated with 
increases in the immigration flow and public school offering in North Carolina (Xu et al., 2009).  
Reasons for moving are mainly housing related and of economic or social nature. In the 
period 1999–2011 for example, between 42.0% and 52.8% of residential moves had been housing 
related, between 16.4% and 23.4% economic or job related, and between 24.3% and 30.5% of 
social nature (U.S. Census Bureau, 2011). Poverty related mobility instead seems to be not 
voluntary; it is caused mainly by social and economic crises at the household level, which in 
combination with the inability to find affordable housing exacerbates the frequency of mobility 
(Schafft, 2006). 
                                                                                                                                                                                                                 
residential zip codes at two different time points; moreover, it is not rare to find such measures combined 
with additional (variously measured) dimensions such as recency, dis tance, and causes of move/change. 
18 Recall that in Chapter 1, I selected statistics that were as much congruent as possible with the specific 
age groups and years of data collection of the ECLS–K data (see above).  
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When switching from descriptive to multivariate results, the influence of ecological 
transitions on educational outcomes is uncertain. Two systematic reviews selected literature 
produced between 1970 and 2003 and concluded that residential mobility has mostly a negative 
impact on the functioning of youth, specifically the academic functioning and social and 
psychological functioning (Scanlon & Devine, 2001; Jelleyman & Spencer, 2007). A meta–
analysis of studies from 1975 through 1994, focusing on the school change of elementary school 
students, found a negative effects on both reading and math achievement quantifiable in 3–4 
month performance disadvantage. The primary predictors of variation in effect size were 
frequency of change, SES, and school grade attended (Mehana & Reynolds, 2004).  
A series of longitudinal studies showed negative associations between frequency of 
school change and various outcomes of school performance. Negative associations were found 
between frequency of school change and school achievement in the national study 
commissioned by the Government Accounting Office (1994). Reynolds et al. (2009) conducted a 
meta–analysis of 16 “well controlled” studies, the majority of which were longitudinal studies, 
produced from 1990–2008. They reported that across studies frequent school changes were 
associated with both high rates of school dropout and lower test scores in reading and math. 
Astone & McLanahan (1994) used four waves of data from the High School and Beyond Study 
and found that the higher the number of school changes the lower the odds of completing high 
school. Rumberger & Larson (1998) obtained the same results using NELS data. Temple & 
Reynolds (1999), using the Chicago Longitudinal Study (CLS), measured school change with 
both a cumulative measure and a count variable and both showed negative associations with 
both reading and math test scores. 
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Other factors seem to matter above and beyond residential mobility and its frequency. 
Some investigations found that average or above average frequency of residential mobility does 
not seem to harm school life if children live with both biological parents, while instead it is 
damaging for children in other family structures (Tucker et al., 1998). Pribesh & Downey (1999), 
using the first two waves of data from NELS, found that differences in achievement between 
“movers” (distinguished into ‘residential movers only’, ‘school movers only’, and ‘residential 
and school movers’) and “non-movers” is due in part to a decline in social capital of both 
students and their parents; they also found a lower reading and math achievement for students 
experiencing the contemporaneous occurrence of residential mobility and school change; 
however, school change alone did not have any negative impact. Moreover, it appears that 
earlier residential moves or school changes may indeed improve test scores19 (Rumberger et al., 
1999), and that after a certain grade, they are not predictive of later achievement (Heinlein & 
Shinn, 2000), indicating the centrality of the timing of ecological transitions.  
A group of studies using administrative longitudinal data focused on school change of 
the student population of specific U.S. areas. Hanushek et al. (2004), by working with panel data 
from UTD (University of Texas at Dallas) Texas Schools Project, found that students’ learning 
growth is harmed only in the year following a switch of school, even in the case of school 
structure-motivated changes. Schwartz et al. (2007) reported a high level of school change in 
New York City primary schools, with the majority of the inter–year school changers transferred 
                                                                 
19 I also found few studies, conducted dur ing the 1960s, that displayed positive associations between 
school changes and measures of performance on various school subjects (e.g. reading, biology, music, 
Spanish language, etc.). The robustness of those results seems dubious considering the investigators did 
not tabulate their results across measures of race/ethnicity, SES, family characteristics, and so on (for 
example, see Greene & Daughtry, 1961; Bollenbacher, 1962).  
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within the school district. They found also that the characteristics of frequent school changers 
are associated with harder–to–educate children and that school change had a negative effect on 
the 8th-grade reading test score. Zeyu et al. (2009) instead followed four cohorts of 3 rd-graders 
for six years attending the North Carolina school system and found that school changes affected 
primarily minorities and disadvantaged students. Minority students who changed school were 
harmed in terms of math achievement but not in reading, whereas White students who changed 
school experienced a growth in reading skills. Black students were more likely to change to a 
lower quality school compared to White and Hispanic students. However, other investigations 
found that even if children who changed school were more at risk of grade retention, had lower 
test scores, were more likely to be sent to special education services than students who did not 
change school, those differences disappeared when background characteristics (Alexander et al., 
1996) and pre-existing conditions were taken into consideration (Temple & Reynolds, 1999; 
Heinlein & Shinn, 2000).  
The picture is complex even among those students that are considered “at risk”, that is 
homeless and highly mobile (HHM) children. Although HHM primary school students have on 
average slower achievement growth than low income non–mobile students, their trajectories 
show a wide variability with some students being resilient and others struggling (Obradović et 
al., 2009). Students whose families work in the military, another category of highly mobile 
students, seem to show a general high academic achievement perhaps because of the larger 
community support those families receive from the U.S. Department of Defense Education 
Activity (DoDEA) school system (Smrekar & Owens, 2003). These students wind up in 
classrooms with lots of other students who have moved residence and changed school. 
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Finally, there is a series of studies that instead theorize ecological transitions as a way 
for promoting upward social mobility. Researchers sustaining this perspective think that the 
negative consequences of ecological transitions on students are short–lived because of the 
benefits of escaping environments characterized by concentrated poverty, and consequent 
relocation in less segregated neighborhood and enrollment in higher quality schools (Pettit et al., 
1999; 2008; Rosenbaum et al., 2009; de Souza Briggs et al., 2010). Various housing policy and 
school voucher programs, developed in an experimental or quasi–experimental research design, 
have shown moderate educational benefits for students who moved to less disadvantaged areas 
and/or attended higher–performing schools that disappeared in the long run (DeLuca & Dayton, 
2009). For example, among the families participating in the Moving to Opportunity (MTO) 
housing voucher program, early waves of results showed that children who attended higher 
quality schools, as a consequence of their relocation in low–poverty neighborhood (i.e. less that 
10%), had higher test scores and school engagement, especially in Baltimore (Ludwig et al., 
2001). Unfortunately, later follow–up data show no gain on the same two outcomes for those 
students (Sanbonmatsu et al., 2006). Results from the Gautreaux study, a school voucher 
program, suggested some academic gains for low–income Black students, but the results for 
other ethnic minorities were too mixed to draw strong conclusions (Gill et al., 2001; Ladd, 2002). 
The Cleveland Scholarship and Tuition Program produced some evidence of language benefits 
for voucher users, but showed statistically non–significant effects on reading and math test 
scores beyond 1st-grade (Metcalf, 2001). 
It is evident that the phenomenon of ecological transition is complex and requires a 
systematic study. In terms of the associations between ecological transition and education 
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outcomes, the empirical literature comprises some studies reporting statistically significant 
results and other studies instead reporting no results. However, (the strongest) statistically 
significant results belong (almost) exclusively to correlational studies — and some of them are 
short-term effects, whereas weak results or statistically non-significant results emerge from both 
correlational and experimental/quasi–experimental studies. Moreover, some correlational 
studies suggest that the effects of ecological transitions may be spurious and other 
characteristics might explain those associations. In the next sections, I will present the 
theoretical argument to explain the consequences of ecological transitions on academic 
achievement. 
THEORETICAL FRAMEWORK FOR THE STUDY OF ECOLOGICAL TRANSITION 
Any argumentation about the physical and sustained change of (living) environment 
entails an immediate theoretical reference to the ecological system theory formalized by Urie 
Bronfenbrenner (1979a). Children who experience residential mobility and/or school change 
undergo an ecological transition that translates in changes of their settings, roles and 
expectations. According to the theory, since children are at the beginning of their life course 
(Elder & Shanahan, 2006), discontinuities in their familiar environments may have negative 
effects, especially if such discontinuities are frequent: the consistency, stability and 
predictability of the elements constituting their surrounding environment is considered critical 
for an “effective operation of the system” (e.g. family and/or school) or, seen from the side of 
the child, for a healthy child development (Bronfenbrenner 1979b). 
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One fundamental notion of the ecological theory refers to proximal processes. These are 
considered as the enduring set of interactions between the growing child and (people, objects, 
symbols in) her/his immediate environment (Bronfenbrenner, 1993). Those interactions extend 
over time and are contingent not only on child’s characteristics, but also on the environment(s) 
in which those processes are taking place.  
In Bronfenbrenner’s theory, the environment of the child is conceptualized as an 
interconnectedness of five ecosystems (1979a), with each one of them having a more or less 
direct influence on the child depending on their proximal distance to her/him. The five 
ecosystems are: chronosystem, macrosystem, exosystem, mesosystem and microsystem. Any 
ecological transition has repercussions in each of those systems therefore affecting the proximal 
processes in a different way. 
As a developing organism, the child is part of a chronosystem that is intended not as a 
mere synonym of age, but as the change and consistency over time of the characteristics of both 
person and environment in which s/he lives. In other words, expectations regarding children 
change as they develop, and the larger social context influences how people adapt to those 
changes. Childhood can then be considered as the sociological equivalent of this system. As a 
“permanent structural category of society” (Corsaro, 2005), childhood is interrelated with the 
other social categories (e.g. gender, age, social class, and so on). During childhood the systems 
of roles and expectations change over time, producing a reciprocal rearrangement of those 
categories, with repercussions on children and the way they respond to their environment(s). 
An example is when children experience the passage from the role of home-child to that of 
school–child (Alexander et al. 1996; Entwisle et al. 2003): at school they are expected to learn to 
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control their behavior, interact comfortably with peers and teachers. Ecological transitions may 
have a different impact at different stages since the child is constantly developing and learning 
skills for coping with new circumstances. This adaptability and new learning may in turn 
constitute the basis for future growth and help to develop the experience to prevent future 
problems (Aber and Jones, 1997; National Research Council and Institute of Medicine 2010).  
Society with its own institutions, laws, and symbols represents the macrosystem to 
which the child is subjected. Larger social forces have an impact on child’s experiences beyond 
families’ control. For example, the recent housing crises and economic recession have put a 
strain on the residential stability of many U.S. families because of the increase in unemployment 
and foreclosures that followed, especially in urban contexts (U.S. Census Bureau, 2009).  
The exosystem consists of the social settings indirectly affecting the child without 
her/him being a direct participant. This ecosystem comprises a variety of social networks 
indirectly related to the child (for example, among parents and between parents and teachers, 
relationships between teachers and principals within schools, etc.), or parental workplace and 
job’s characteristics (for example, a mother working full–time might be less involved in her 
child’s education compared to a non–working mother because of the lack of free time), and so 
on.  
The systems that are closer to the child are the mesosystem and the microsystem. The 
microsystem is the level in which the child participates as an active member. It is the immediate 
environment where proximal processes take place and it is defined by face-to-face interactions 
with relationships flowing from and to the child, as exemplified in settings like family, 
playground, school, peer group, and so forth. At a slight greater distance from the child there is 
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the mesosystem. Here, elements of the microsystem (e.g. child’s parents) interact with the 
exclusion of the child, giving rise to decisions that will affect her/him (e.g. moving home). 
The ecological theoretical framework provides a description of the dynamic intersection 
of individual, family and community influences on children across time and space. The 
articulation of the framework into the five different ecosystems offers a model for integrating 
both macro– and micro–analytical perspective. Ecological transition is framed as a set of time–
contingent social and psychological experiences interacting with each other determining a more 
or less successful post-transition adjustment. In this sense, the ecological theory accommodates 
different explanations of the consequences of ecological transitions without contradictions.  
THE CONSEQUENCES OF ECOLOGICAL TRANSITIONS 
The following section focuses on different theoretical arguments used to explain the 
consequences of residential mobility and/or school change on school achievement and other 
outcomes. The main reference for each of these explanations is in turn: stress theory and 
people’s coping ability; the contextual experience of ecological transitions; the resources to 
which children have access; and student turnover. These explanations share some commonality. 
However, I will emphasize their original contributions to the study of residential mobility 




Stress and Coping Theory 
One explanation of the consequences of ecological transitions relies on the psychological 
theory of stress and coping (Holmes & Rahe, 1967; Rahe & Arthur, 1978; Brett & Werbel, 1980; 
Stokols & Shumaker, 1982; Stokols et al., 1983; Shuval, 2001). In its heyday, this theory was 
largely employed to study life changes and residential mobility mostly in the adult population, 
because of the emphasis placed on physical and psychological well–being. Over time 
researchers became less keen to adopt this theory since empirical results have not always 
corroborated the hypothesized harmful effect that ecological transitions had on individuals’ 
coping mechanisms: harm either did not occur or individuals seemed to be resilient to its short–
term effects post–move (Scanlon & Devine, 2001). However, its assumptions still inform 
contemporary research on residential mobility and/or school change (Voight et al., 2012), and it 
is quite rare to find a research paper that does not refer to ecological transition as “stressful 
event”.  
The main tenet of this theory is that changes are sources of stress even when those 
changes can be considered positive (Holmes & Rahe, 1967). If those changes are intense and 
extended in time they could jeopardize the social and psychological functioning of individuals. 
The theory builds around the notion of attachment and distinguishes between an objective and 
a subjective form of attachment with places/environments. The objective form, labeled as place 
specificity, indicates “the regular and observable association between a [child]’s activities and 
certain locations” (Stokols & Shumaker, 1982, p. 157) while the subjective form, named place 
dependence, refers to children’s perception of their own attachment to those specific places. In 
the presence of a strong attachment to a place (say, the school where a child is enrolled), 
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corroborated by context specific activities (for example, playing with peers attending the same 
classroom), the child is expected to be in unstressful situations. When the child is separated 
from the place to which s/he is attached, the situations are likely to be stressful because of the 
disruption of daily routines and personal relations (Brett & Werbel, 1980).  
In other words, children’s space–experiences extend along the spatial dimension (i.e. the 
various settings like home and school that encompass child’s periodic routines) and the 
temporal dimension. This time dimension refers to child’s ability to link her/his present 
situations with past and future stages of life in order to create a psychological context for 
interpreting and diffusing the projected anxiety caused by the relocation and/or the school 
change (Stokols et al. 1983). According to this line of argument, the disruption resulting from a 
move/school change depends on how strongly the child perceives her/his attachment to the 
environment before the ecological transition occurred, and to the motivation to explore the new 
settings.  
Ecological Transition as Contextual Experience 
Another line of inquiry looks at the consequences of ecological transitions within the 
context of motivations, conditions, and temporality (Hagan et al., 1996). An ecological transition 
should not be considered as a “simple” event with certain outcomes, rather as a set of social and 
psychological experiences resulting in a successful or unsuccessful post–transition adjustment. 
The authors theorize four sub–dimensions which may moderate the effects of ecological 
transitions, that is: whether individuals experienced previous ecological transitions; the amount 
of time the move/change took; reasons prompting the ecological transition; distance between 
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pre– and post–transition environment. As the argument goes, previous ecological transition 
histories may facilitate post–transition adjustment because they provide a sort of “inoculation” 
against the stress caused by moving and/or changing school. In a similar way, the longer the 
time spent to prepare for the move/school change, the less likely to experience post–transition 
negative consequences. The precursors or reasons of ecological transitions, by conferring a 
lower or higher sense of control, will make students’ post–transition adjustment more difficult 
in case of negative reasons (e.g. eviction, financial reasons, an unwanted job transfer, etc.), or 
easier in the case of positive reasons (e.g. moving for a better job, to live in better housing, and 
so on). Lastly, long–distance ecological transitions are thought to worsen students’ sense of 
displacement, which in turn may result in a longer time to adjust to the new environment 
(Scanlon & Devine, 2001). 
Child’s Access to Resources 
The focus on the resources to which children have access or are exposed taps directly at 
the intersection of individual, family and community influences on the child, which is the center 
of the Bronfenbrenner’s ecological framework. The way sociologists have formalized resources 
is in terms of forms of capital: human, social, cultural and economic capital. Authors begin by 
considering social origin as the set of characteristics that define child’s opportunities and living 
conditions, which extend at all levels of her/his experiences and conditions of existence — 
material and non-material. Resources, the way they are allocated, and the experiences they are 
associated with, reflect and reproduce the social background of origin (Bourdieu and Passeron 
1979). In other terms, resource begets resource; on the one hand, forms of capital are 
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interdependent, for example low levels of economic capital may inhibit the accumulation of 
cultural capital, whereas a high level of cultural capital may facilitate the acquisition of social 
capital; on the other hand, each form of capital contributes to the development of child’s 
cognitive and emotional self–regulation skills to cope with the consequences of ecological 
transitions (Brooks–Gunn, 2001). Although these different forms of capital act synergistically, it 
is however possible to trace some ideal boundaries to highlights how each form helps to explain 
the relationship between ecological transitions and school achievement. 
Economic capital refers to the financial resources to which the child has, at least 
theoretically, access. Wealth in the form of money and property is the concrete manifestation of 
economic capital. However, to afford living in socio–economically advantaged neighborhoods 
and attending high quality private schools are also manifestations of economic capital. 
Important benefits of economic capital are the possibility for parents to hire tutors to help their 
children to overcome academic difficulties; to enrich their children’s education by exposing 
them to extra–curricular activities such as visiting museums, participating in arts and crafts of 
various genre, engaging in sport and athletic disciplines (Bourdieu, 1986). The exposure to these 
activities defines the quality of the childhood education that students experience. A high quality 
childhood education crystallizes into high levels of human capital, namely the set of skills, 
knowledge, talent and abilities (Becker, 1993), which will convert in higher school achievement 
and (later) academic attainment. At early ages human capital means that children start school 
with a better preparation; children who are better prepared have less behavioral problems and 
are better at handling school’s demands (Wulczyn, 2008); children who can handle school’s 
demands are less likely to be harmed by a move and/or school change, because for example, 
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even if they lag behind as consequence of an ecological transition, they can easily get “in–sync” 
with the school material. 
The third form of capital, overlapping with human capital and extensively discussed by 
Bourdieu (1986), is cultural capital. The difference between human and cultural capital is that 
while the first form relates more to the technical competence of an individual that can be 
used/sold in the labor market, cultural capital instead is a more diffuse set of resources referring 
to norms, values, tastes and preferences of a particular group. In fact, the author considered 
cultural capital as a strict correlative of group status, in the sense that specific categories of 
cultural capital pertain to specific social classes or groups20. The author discerns three types of 
cultural capital: 1) embodied cultural capital, which is internalized by the individual and can be 
expressed in specific preferences, dispositions, way of thinking or, as Bourdieu calls it, habitus; 
2) objectified cultural capital, which is mostly identified by physical possessions such as a home 
library, a music or art collection, etc.; 3) institutionalized cultural capital, which can be equated 
with academic credentials. Children start early to embody cultural capital and develop a 
habitus through the primary socialization within the family. The nature of life at home 
structures child’s dispositions to act in certain ways. Child’s ability to cope with the 
consequences of moving and/or changing school becomes then a sign of a successful 
transmission of cultural competence, because it signals that the child is capable to manage 
different social contexts (or fields) and can convert one form of capital into another, for 
                                                                 
20 An example may be the formal knowledge of etiquette and posture that children belonging to nobility 
and high bourgeoisie used to acquire through specific formal training (Ariès, 1962). 
 33 
example: sociable students may adjust to their destination school by actively engaging in group 
activities (Stanton–Salazar & Dornbusch, 1995).  
This last point highlights the fourth form of resource, namely social capital (Coleman, 
1988). In relation to the study of ecological transition, social capital theory emphasizes those 
factors that reduce social and psychological functioning.  The defining part of such theory is 
relative to the “social relationships, ties, and networks established among people within the 
context of wider social systems” (Midgley & Livermore, 1998). There are two types of social 
capital: social capital within the family, which refers to the links between adults and children 
and the family activities in which they engage; social capital within the community, which 
refers to the ties among people within larger social contexts, e.g. neighborhood, school, church, 
and so on Coleman (1988). Any type of social capital constitutes a source of support for both 
adults and children: it enhances human development, cognitive capacities, and social 
functioning (Crosnoe, 2000; Doherty & Hughes, 2009). Productive uses of social capital within 
the community are for example the connections that parents establish with other parents and 
with school personnel. Communication with other parents, teachers, and school administrators, 
or participating in school activities21, become then forms of cooperation to understand which 
academic and social behaviors to enforce with their children in order to promote academic 
excellence (Furstenburg et al., 1999). The implication from the theory of social capital is that 
ecological transitions can influence academic achievement because, by severing those social 
                                                                 
21 Some authors conceptualize these social relations as dimensions of the concept of parental involvement 
(Epstein, 1986; Catsambis, 2001). 
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relations, children lose that part of community support sustaining and promoting their 
academic success. 
Apart from economic capital, the other three forms of capital are not immediately 
transmissible from parents to children rather they are acquired/developed/cultivated over time. 
Children however, benefit from their parents’ resources. Moreover, even if all four forms of 
capital are interrelated, they cannot be completely reduced to one another (Bourdieu, 1986). 
Parents with low levels in one form of capital can still promote the academic success of their 
children by converting resources from the other forms of capital. For example, poor parents 
may not be able to hire a private tutor to help their child to close the achievement gap resulting 
from a school change; however, they can enroll her/him into after school remedial classes or 
special educational programs for transient students that will help the child to catch up with the 
new school curriculum. The identification of these solutions may come from parents’ experience 
or through their social network with other parents and teachers.  
School/Classroom Turnover Theory 
Finally, there are authors who instead have focused on how classroom–based processes 
may affect the learning and emotional functioning of students (Entwisle, Alexander& Olson, 
1997). Kerbow (1996) for example argues that students who move and/or change school create 
an unstable milieu within the classroom and disrupt the continuity of the learning processes for 
all students. School changers enter classrooms without the adequate academic preparation to 
keep the pace as the rest of their cohort. Acculturation and language difficulties accumulate 
over time for students who move and/or change school frequently. Teaching and teacher 
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satisfaction may suffer for the need to repeat lessons, to constantly introduce new students to 
the class environment, to experience the departure of students (Hartman, 2002). Therefore, new 
students may be hurt because the lack of adequate information can lead to their placement into 
inappropriate academic programs, and/or failure to connect them to adequate support services. 
The rest of the class may be harmed because the repetition of previously covered material and 
problem behaviors slow down the process of knowledge acquisition, and reduce the overall 
quality of instruction (Kerbow, 1996). The school as a whole may be impacted by student 
turnover in terms of the overall climate and the strain placed on its resources, as when books 
and other school material is loss because not returned by the departing students (Hartman, 
2002; Rumberger, 2003). 
SUMMARY AND RESEARCH QUESTIONS 
Research does not offer a definite picture regarding the consequences of ecological 
transition on the academic achievement. Some studies show that ecological transition hampers 
school achievement, but others show that this negative association is weak, short–lasting or null. 
The two most problematic aspects emerging from the empirical literature are: on the one hand, 
the strongest associations between ecological transition and academic achievement come from 
correlational studies, whereas weak or null results come mainly from experimental or quasi–
experimental researches; on the other hand, almost all the investigations reviewed do not 
distinguish between residential mobility and school change, with the consequence of 
confounding the effects of both those conceptual dimensions. 
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Theoretical arguments however, converge around the idea that in general ecological 
transitions are a problem for students’ education. The different explanations of the 
consequences of ecological transition on academic achievement that have been proposed have 
in turn emphasized: 1) the psychological stress associated with the ecological transition and 
individuals’ coping ability to deal with such stress; 2) the framework of motivations, 
temporality and conditions surrounding the experience of the ecological transition; 3) the 
resources to which students have access affecting individuals’ psychological, social and 
academic functioning; 4) the school and classroom environment. The ecological theory provides 
a framework to rearrange those explanations in a life course perspective and to locate the 
theoretical domains and research questions for leading the analyses.  
Therefore, in this study, I investigate both the short– and long–term consequences of 
ecological transitions on the academic achievement of U.S. students over the elementary school 
grades. Based on the literature, I identify four theoretical domains that can hypothetically22 
explain the associations between ecological transitions and academic achievement. They are: 1) 
basic individual and school characteristics; 2) social capital; 3) classroom and school 
characteristics; and 4) family resources. I conduct the investigation following the lead of a series 
of research questions formulated for the analysis of both short– and long–term consequences of 
ecological transitions on school achievement. Specifically, in the short–term analysis I ask: 
1. What are the short–term consequences of ecological transitions on students’ 
academic achievement during the elementary school grades?  
                                                                 
22 Because of the theoretical prominence of these domains in the literature, I will test formal hypotheses 
for each of these four domains (i.e. research question “1.b” in the text) when investigating the short –term 
consequences of ecological transitions on school achievement (see below Chapter 5). 
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a. How do these short–term consequences of ecological transitions on students’ 
academic achievement change by school grade? 
b. Are the short–term consequences of ecological transitions on students’ 
academic achievement explained partially or totally by social capital, 
classroom/school characteristics, and family resources?  
In the long–term analysis instead I ask: 
2. What are the long–term consequences of ecological transition histories on students’ 
academic achievement growth?  
a. Do these long–term consequences emerge at a particular time point? 
b. Do these long–term consequences change over time? 
c. Are the results from the short–term analysis consistent with the results of the 
long–term analysis?  
In the next chapter I present the methodology used to conduct the analysis as well as the 
different variables used to answer the research questions. I will report the results of the analyses 





DATA, METHODS AND ANALYTIC STRATEGY 
INTRODUCTION 
The research literature considered in the previous chapter offered different explanations 
about how ecological transitions may affect child well–being in general and cognitive 
achievement in particular. As a derivative of social conditions, ecological transitions may not 
have an influence per se but could simply signal a pre-existing disadvantage acting above and 
beyond any residential move and/or school change. Alternatively, social capital disruption 
occurring as a consequence of those transitions would deplete part of the overall resources at 
child’s disposal; those students who experience a school change may find the characteristics of 
the new academic environment more or less mitigating such influence. Finally, history of 
previous ecological transitions may help reinforce child resilience so that the post-transition 
adjustment is not conducive to negative consequences. My position in the present work is that 
those explanations do not hold for all students who undergo different types of ecological 
transitions. Moreover, the impact of those transitions may change over time with small or null 
long-term consequences on child development and well–being. 
In this dissertation I investigate the associations between residential moves and/or 
school changes and the academic achievement of U.S. elementary school students. I use data 
from the Early Childhood Longitudinal Study Kindergarten Cohort 1998 (ECLS -K 1998), a 
nationally representative study of American kindergarteners followed from the beginning of 
their kindergarten year through the end of 8 th-grade. 
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I select full sample data from five waves of data collection referring to the school years 
up to 5th-grade and use two different methodological strategies. To investigate the short-tem 
effects of students’ ecological transitions, I use Ordinary Least Squares (OLS) regression models 
predicting Item Response Theory (IRT) scores for both Reading and Mathematics for each 
round of data. To address research questions on the long-term effects of those transitions, I use 
Hierarchical Linear Modeling (HLM) to fit students’ achievement growth on IRT scores of both 
Reading and Mathematics between kindergarten entry and end of 5 th-grade (five waves of data). 
The remaining sections of this chapter describe in order: the characteristics of the ECLS-
K dataset (sample design and unit selection, conceptual domains included in the study, etc.); the 
extraction of the analytic samples in light of the specific trade off between characteristics of the 
data and analytic needs (including a discussion of the sample weights and design effects); 
description of variables used in the analyses; description of missing data strategy; and finally 
the implementation of the analytic plan.  
DATASET 
To study the longitudinal effects of ecological transitions on students’ academic 
achievement, I initially considered a group of 3 different databases as appropriate: Panel Survey 
of Income Dynamics (PSID), National Longitudinal Study of Youth (NLSY), and Early 
Childhood Longitudinal Study, Kindergarten Cohort 1998 (ECLS-K 1998). However, after 
scrutiny of all three databases, I selected the ECLS-K (public version of the data) because it 
includes not only variables on background characteristics and family environment, but also an 
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extensive selection of measures regarding the school environment, a domain considered pivotal 
in the present work.  
The ECLS-K is a study administered by the National Center of Education Statistics 
(NCES), which is part of the U.S. Department of Education. It is a nationally representative 
panel study of U.S. children entering kindergarten and followed up to the end of 8th-grade. At 
the baseline year (i.e. kindergarten year), students were selected by means of a three-stage 
probability sample design: in the first stage, the Primary Sample Units (PSUs) representing 
counties or groups of counties were selected; those PSUs were then divided in strata reflecting 
differences in minority concentrations, number of children 5-year old, and median income in 
the PSU. Within those sampled PSUs more than 1,200 schools (both public and private) ware 
extracted in the second stage. Finally, in the third stage, a sample of more than 21,000 
kindergarteners was then selected within those schools. Within the time frame comprised 
between kindergarten entry and end of 8 th-grade, longitudinal information on students, their 
families, teachers and schools was collected for a total of 7 rounds, that is: fall and spring of 
kindergarten; fall and spring of 1st-grade; spring of 3rd-grade; spring of 5th-grade; spring of 8th-
grade. In all rounds data were collected on the full sample of eligible students except for fall of 
1st-grade, when data were gathered just on 30% of the full sample (N = 5,650)23 . Besides 
following the originally selected kindergartners across all the follow-up waves of data collection, 
the original sample was freshened in spring of 1st-grade to include those first graders who had 
not been enrolled in kindergarten in the baseline year and therefore had no chance to be 
selected in the study. From spring of 3rd-grade on, the eligibility criteria for participation in 
                                                                 
23 No data from the fall of 1st-grade wave are used in the present work. 
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following rounds targeted both base-year respondent and students sampled through freshening 
(Tourangeau et al., 2009). However, while the operations of selection of students at base-year 
and freshening in 1st-grade guaranteed the national representativeness of both samples of 
kindergarteners and first-graders, in the following waves of data because of sample attrition, 
students changing school, and change in the clustering within classrooms and schools, the 
samples are not representative anymore of students (i.e. third-, fifth- and eight-graders), 
classrooms and schools in those successive school years. 
At the end of each grade, students who were going to change school en masse, because 
their institution did not serve the next higher grade, were followed and reassessed in the survey 
follow-ups in their “destination schools”24. For students who changed schools for non-structural 
reasons, the NCES adopted a different strategy: all students who changed school between 1 st 
and 2nd wave of data collection were included in the spring of kindergarten sample (about 6%); 
after the end of kindergarten, students who changed school between adjacent waves (with the 
exclusion of fall of 1st-grade), were randomly sub-sampled, at a rate of 50%, and included in the 
follow up waves. The sub-sampling protocol followed by the NCES was either modified across 
waves or reflected the changes that occurred in the general selection criteria for the whole 
fielded sample, for example: students who changed school between spring of 1 st- and spring of 
3rd-grade whose home language was not English, were all included in the follow up sample 
rather than being sub-sampled at 50% rate. In 5th-grade NCES recalibrated the overall sample by 
                                                                 
24 NCES named as “destination schools” those institutions where it was known before data  collection that 
some students would move into them because either it was going to close or it was a grade-terminal 
school. The relative school change was accordingly named as “destination move” and the ECLS -K data 
set includes a variable for each grade indicating whether the student “moved to spring [1 st-/3rd-/5th-] grade 
destination school” (Tourangeau et al. 2002, 2004, 2006, 2009).  
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excluding some children who had been sub-sampled in previous waves as a consequence of 
school changes. Hence, the random 50% sub-sample of school changers was extracted on the 
remaining students who had changed school during 5th-grade or earlier. In this wave too there 
was a higher rate over-sampling of students whose home language was not English. NCES 
surveyors attempted complete data collection for students who changed institutions within 
cooperating ECLS-K school districts. For non-cooperating schools instead, teacher/classroom 
and school data were not collected, whereas cognitive assessments were administered at home 
(Seastrom et al., 2006). 
Students were administered cognitive test for all rounds designed to measure their 
achievement growth and, in last two rounds of data collection, they completed questionnaires 
on food consumption (spring of both 5 th- and 8th-grade) and school experience and physical 
activities (spring of 8th-grade only); students physical characteristics were also collected. 
Extensive surveys were conducted on students’ parents on a variety of domains such as: family 
socio-economic characteristics, parental involvement, home environment, child well-being, 
mobility, etc. As mentioned above, the data were augmented with two additional types of 
information: from the teachers instructing the sampled children, the data were collected on class 
characteristics and instructional practices, evaluation of sampled students on academic and 
social skills, school climate and personal characteristics of background; from the school 
administrator, transcripts and interviewers observations, the information gathered were about 
characteristics of the schools, student body composition, transfer of students, facilities, among 
other data. 
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Taken altogether, the ECLS-K data consist of a wide mix of time-varying and time 
invariant characteristics appropriate for investigations in areas such as: school readiness, 
academic transitions from kindergarten to elementary school to middle school, relationship 
between early school experiences and later academic performance, child’s growth and 
development on cognitive, social and physical characteristics from childhood through 
adolescence and of course students’ ecological transitions experienced from birth through the 
end of middle school. 
ANALYTIC SAMPLES 
In this dissertation I use data from five waves of data collection, that is: fall and spring of 
kindergarten, and spring of 1st-, 3rd-, and 5th-grade. The selection of analytic samples, the 
creation of measures, and the planning of the relative analytic strategy (see below), were shaped 
also by the way data for students who changed schools were collected. My goal was to select an 
analytic sample that optimizes the number of students who changed school both within and 
across waves of data collection.  
However, the focus of this dissertation is not only on school change but also on 
residential mobility, which information comes from to the parent questionnaire that has a lower 
response rate when compared to child data. Therefore, the final decision was to select a total of 
six parent-level analytic samples: one cross-sectional, four longitudinal samples spanning two 
adjacent waves each, and one longitudinal sample from beginning of kindergarten to end (i.e. 
spring) of 5th-grade. Because of attrition in each of the follow-up waves, the size of these 
samples becomes progressively smaller. I also eliminated a handful of cases in each sample by 
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selecting children with complete data on at least one test score, assessment date and 
racial/ethnic background. 
I used the cross-sectional analytic sample (hereafter referred to as fall-kindergarten 
sample or FKs) to inquire about effects of residential moves that occurred between child’s birth 
and kindergarten entry on school readiness.  
I used the first four longitudinal samples to address research questions regarding the 
short-term consequences that ecological transitions occurring during the school years on 
students’ grade-to-grade achievement in reading and mathematics. Specifically I used:  
1. A lagged sample from fall to spring kindergarten sample (or SKs) to investigate the 
impact of school changes that occurred during kindergarten on school achievement 
at the end of this academic year;  
2. A lagged sample from spring of kindergarten to spring of 1 st-grade (or S1s) to 
analyze the effects of residential moves and/or school changes that took place 
between fall of kindergarten and spring of 1st-grade on school achievement at the 
end of 1st-grade; 
3. A lagged sample from spring of 1st-grade to spring of 3rd-grade (or S3s) to examine 
the effects of residential moves and/or school changes that happened between spring 
of 1st-grade to spring of 3rd-grade on school achievement at the end of 3rd-grade;  
4. A lagged sample from spring of 3rd-grade to spring of 5th-grade (or S5s) to estimate 
the effects of residential moves and/or school changes that occurred between spring 
of 3rd-grade and spring of 5th-grade on school achievement at the end of 5 th-grade.  
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I also used a fully longitudinal sample (FK-S5s) to investigate the long-term 
consequences that students’ histories of ecological transitions had on inter-individual 
differences in achievement growth in reading and mathematics throughout elementary school. 
NCES provided a thorough set of cross-sectional and longitudinal sample weights at the 
parent (and child) level to adjust for the unequal probability of students to be selected in the 
sample (e.g. oversampling of Asian and Pacific Islander students), and non-response (i.e. 
students’ or parents’ refusal to participate in the study despite their selection). Moreover, these 
weights are complemented by the relative flags for both PSUs and sampling strata to adjust for 
the clustering of the units of analysis25. All three pieces of information were then incorporated 
into the analysis to estimate univariate, bivariate and multivariate estimates adjusted for 
complex survey design. 
VARIABLES 
In this section I detail the whole set of (time-varying and time invariant) dependent and 
independent variables used in the analysis on the effects of ecological transitions on the 
academic achievement of U.S. elementary school students. Descriptive statistics for each 
analytic sample are presented in Appendix A (Table A1 thru Table A5) and Appendix B (Table 
B1). I present dependent variables first, followed by the independent measures grouped by 
conceptual domain. Such domains follow the order in which my hypotheses are tested 
beginning with the one relative the to main independent measures.  
                                                                 
25 At both kindergarten waves cross-sectional probability weights and relative flags  are available at the 
teacher-level whereas, at the school-level, they are available just in spring of kindergarten. 
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Dependent Variables 
The dependent variables used in this investigation are 5 rounds of cognitive assessment, 
based on Item Response Theory (IRT) procedures, aimed to measure knowledge and skills in 
Reading and Mathematics at each selected time point, as well as track students’ growth on those 
subject areas 26 . The assessment framework consisted of a two-stage adaptive tests 
administration: in the first stage, children were subjected to a ten-item routing test in each 
subject area aimed at determining the difficulty level of the second-stage test (low or high) to be 
administered to the child27. Reading assessment aimed at measuring basic skills (e.g. letter and 
word recognition, print and sound familiarity, etc.), vocabulary knowledge (receptive and in-
context), reading and comprehension of small texts varying across grades in terms of literary 
genres. In kindergarten and 1st-grade the emphasis was more on basic reading skills, whereas in 
the later grades it switched to reading and comprehension. The Mathematic test was designed 
to assess knowledge and capability in conceptual and procedural knowledge as well as problem 
solving. Across all grades, greater emphasis was placed on numeracy/number sense, 
mathematical properties and operations, whereas with the progression of grades items on 
geometry, functions, algebra, and elementary statistics/probability/data analysis, were 
introduced. 
                                                                 
26 In kindergarten and 1st-grade, children received cognitive assessment also on General Knowledge (on 
natural science and social studies), whereas in follow -up waves this third assessment focused completely 
on science knowledge.  
27 In kindergarten and 1st-grade, students identified as belonging to language minorities were subjected to 
an English language-screening assessment (i.e. the Oral Language Development Scale) before being 
administered the direct cognitive assessment. Such screening was discontinued in later grades since 
students, by that time, demonstrated sufficient English proficiency to participate in the full IRT 
assessment (Tourangeau et al. 2009). 
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Independent Variables  
Ecological Transition Conceptual Domain. This conceptual area is represented by both the 
type of ecological transitions and the frequency with which those transitions occurred over time. 
As anticipated in the previous chapter, the two measured dimensions in this domain refer to 
residential mobility and school change.  
1. Student Ecological Transition Status is, in its full version, a five-level time-varying 
typology (Stinchcombe, 1968) which combines three variables: whether the child 
moved of residence (which in turn is the dummy version of the parent-level variable 
measuring the “number of places child lived at for at least four months since …28”), 
whether child changed school, and whether en masse school changers went to a 
destination school (both of these measures regarding school change were created by 
the NCES via comparison of school IDs across waves). The final measure identifies 
five types of students: 1) the ‘stayer’ is a student who neither moved residence nor 
changed schools; 2) the ‘mover’ is a student who just moved residence; 3) the 
‘structural changer’ is a student who just changed school en masse; 4) the ‘volitional 
changer’ is a student who just changed school for non-structural reasons; and 5) the 
‘leaver’ is a student who both moved residence and changed school either for 
structural reasons29 or volitionally. For the time period between child’s birth and 
beginning of schooling (i.e. kindergarten entry), the typology reduces to just ‘stayers 
vs. movers’, whereas between fall and spring of kindergarten it identifies just 
                                                                 
28 At fall of kindergarten the beginning time is “[since] birth”, whereas at spring of 1st-grade the beginning 
time is “kindergarten entry”. In the successive waves it becomes “last [spring] interview”.  
29 In 1st-, 3rd- and 5th-grade the students who could be classified as ‘structural leaver’ were too few to 
justify a stand-alone category.  
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‘stayers vs. volitional changers’, since no data on residential mobility has been 
collected and a school change motivated by structural reasons was logically 
impossible.  
2. History of Ecological Transitions is measured by two time-varying count variables both 
belonging to the parent questionnaire: the already mentioned “number of places 
child lived at for at least four months since …” used as proxy for frequency of 
residential moves; number of school changes which, for the kindergarten year, it was 
a count ranging 0-1 equivalent to the item “whether the child had changed school”. 
For the following waves it was measured by the item “since last interview, how 
many times has child changed from one school to another?” It should be noted that 
for each time point the typology and the number of school changes have been 
harmonized to eliminate inconsistencies, for example: if a parent declared the child 
had changed school ‘0 times’ while instead the NCES flags indicated that s/he had 
either gone to a destination school or changed school (for non-structural reasons), 
then I modified her/his eco-transitional status as either ‘structural changer’, 
‘volitional changer’ or ‘leaver’ (if a residential move had also occurred) and 
increased the count of school changes by one unit. Lastly, for the achievement 
growth analysis, these count variables were summed up across data points in order 
to create for each of the two dimensions a series of progressively cumulative 
measures, that is: Total Number of Residential Moves from Birth through Spring of Nth-
Grade and Total Number of School Changes from Fall of Kindergarten through Spring of 
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Nth-Grade with “N” representing K, 1st-, 3rd- and 5th- (see below Analytic Plan in 
reference to the level-2 predictors in the growth model for more details).  
Basic Individual and School Characteristics Conceptual Domain. Following the literature, I 
use some variables as controls, although they are semantically close to some of the other 
conceptual domains. Male is a dummy variable indicating whether child’s biological sex is male 
= ‘1’. Race/Ethnicity indicates students’ ethnic background through a series of five dichotomous 
variables (‘no = 0’ and ‘yes = 1’), that is: ‘Non-Hispanic White’ (assumed as reference group in 
the multivariate analysis), ‘Non-Hispanic Black or African-American’, ‘Hispanic’, ‘Asian’ and 
‘Other Races/Ethnicities’ (e.g. Native Hawaiian, American-Indian, Alaska Native, etc.). Student 
Age in Months at Assessment Date is a time-varying measure computed as difference between 
child’s date of birth and the date s/he was administered cognitive tests in each round of data 
collection. The reason for creating this measure rather than using the one provided in the 
original data set is the consistency of its continuous scale across waves:  starting from 3 rd-grade, 
NCES recoded child’s age into an ordinal variable which levels represent classes of age. Home 
Language Is Not English (‘no = 0’ and ‘yes = 1’) which was collected just for kindergarten and 1 st-
grade. Child Is a Kindergarten Repeater indicates whether child has already attended kindergarten 
in the previous year = ‘0’ or if s/he is attending it for the first time = ‘1’. Child Attended 
Kindergarten for Half Day is a dichotomy indicating whether the child attended kindergarten full-
time = ‘0’ or part-time (either morning or afternoon) = ‘1’. I also selected three time-varying 
measures of psycho-social attributes from the Social Skills Rating System (Gresham & Elliott, 
1990; Tourangeau et al., 2002, 2004, 2006, 2009) to account for students’ academic predisposition, 
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social/relational competence, and negative behavior. Based on teacher evaluations, NCES 
computed rating scales for each round of data reporting Approaches to Learning (attentiveness, 
task persistence, eagerness to learn, learning independence, flexibility, and organization; 
Cronbach’s alpha across waves ranged .89–.91); Interpersonal Behavior (forming and maintaining 
friendships, getting along with others, helping other children, expressing feelings, ideas and 
opinions in positive ways and showing sensitivity to feelings of others; Cronbach’s alpha across 
waves ranged .88–.89) and Externalizing Problem Behavior (arguing, fighting, getting angry, 
acting impulsively, disturbing ongoing activities; Cronbach’s alpha across waves ranged .86–
.90). School Region is represented through the four dichotomies ‘Northeast’ (reference category), 
‘Midwest’, ‘South’ and ‘West’. School Urbanicity is indicated by the three dummy variables 
‘urban’ (reference category), ‘suburban’, and ‘rural’. 
Social Capital Conceptual Domain. This area is divided into three sub-domains, namely: 
child’s social capital in household, parent-school social capita, child’s use of free time. The first 
includes the following variables: Single-Parent Family is a dichotomous variable which, for each 
wave, assigns value ‘1’ to children living with just one parent and ‘0’ to children living in other 
family arrangements (i.e. two-parent families and other types of families). Number of Siblings in 
the Household is a time-varying count measure. Mother’s Employment Status indicates whether at 
the time of each interview child’s mother was ‘0 = not working’, ‘1 = working part-time’ or ‘2 = 
working full-time’. Parental Educational Aspirations for Child  is a time-varying ordinal variable 
measuring the highest level of education parents expect their child to achieve and it ranges from 
‘1 = less than HS diploma’ through ‘6 = PhD, MD or other higher degree’. The sub -domain 
relative to parent-school social capital includes three time-varying measures, one count measure 
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and two scales. Number of Parents in Child’s Class Parent Talks to Regularly is a count of the child’s 
classmate parents with whom the interviewed parent is connected either in person of via  phone 
conversation. The two scales are both sums of dichotomous items asked in all waves of data 
collection. They are: Level of Parent-School Communication which includes information from a 
battery of seventeen items asking whether child’s parent contacted the school for ‘reporting an 
absence, because child was having problems at school, requesting special placement for child, 
discussing special needs or homework, informing teacher of family issues, discussing 
PTA/Open Houses, etc.’; and Level of Parental Volunteering in School Activities which sums up 
information from a battery of seven items asking how often the interviewed parent ‘attended 
open houses, PTA meetings, advisory groups, parent-teacher conferences, school events, 
volunteer, and participated in fundraising’. Finally, the last sub-domain regarding child’s use of 
free time is represented by the scale Level of Child Participation in Extra-Curricular Activities that 
draws its information from a set of six items inquiring whether child participated, outside 
school hours, in ‘dance lessons, organized sport activities, organized clubs or recreational 
programs, music lessons, art lessons and performing arts program. 
Classroom/School Characteristics Conceptual Domain. Class Size is a time-varying count 
variable that measures in each wave how many students are in the child’s classroom at each 
wave. I also include under this domain two time-varying measures, which, although related to 
child’s skills, are reflective of the school environment. They both come from Teacher Evaluation of 
Child’s Skills in Reading/Math Compared to other Children of the Same Grade Level . Responses to each 
ordinal scale are on a range from ‘1 = far below average’ through ‘5 = far above average’. I do 
not use them together for the prediction of each test score, but rather, I use the rating of reading 
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when predicting Reading IRT score and the rating of math skills when predicting Math IRT 
score, except for the S5 sample where I use the rating of language skill for predicting both IRTs30. 
Other time-varying predictors representing school characteristics are: Low Academic Standards 
which is a 5-point Likert Scale measuring the agreement/disagreement of teachers with the 
statement “The Academic Standards at this School Are Too Low” (from ‘1 = strongly disagree’ 
through ‘5 = strongly agree). Private Schools indicates whether the child attended, at each wave, 
a public school = ‘0’ or a private institution = ‘1’. School Size measures the size of the student 
body in the school attended by the child (from ‘1 = 0-149 students’ through ‘5 = 750 and above’). 
School Minority Concentration is another ordinal measure indicating the level of racial/ethnic 
segregation in child’s school (from ‘1 = less than 10%’ through ‘5 = 75% or more’). Finally, 
Number of Children Who Left the School is a three-level ordinal variable used as a measure of 
school turnover that was also collected for each academic year; its levels represents the number 
of students grouped in classes which equal ‘1 = 0-10 children’, ‘2 = 11-40 children’ and ‘3 = 41 
children or more’.  
Family Resources Conceptual Domain. One time-invariant and three time-varying 
measures represent the sub-domains of cultural and economic capital. Cultural capital 
encompasses the time-invariant variable Mother’s Age in Years at Fall of Kindergarten, and the 
time-varying measure Parental Highest Level of Education (from ‘1 = 8th-grade and below’ through 
‘9 = doctorate of professional degree’). Since the composite nature of Socio-Economic Status 
                                                                 
30 In 5th-grade the rating of math skills had data for fewer than 50% of students compared to the rating of 
language skills (NM  = 5,360 vs. NL = 10,758). In the S5  sample, the quite high bivariate correlation between 
these two measures (r = .7 ), justified the use of rating of language skills when predicting the change in 
math learning. However, although the large amount of missing data, I impute the rating of math skills in 
5th-grade and use this imputed version for the analyses in the FK-S5 sample. 
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(NCES combined, at the household level and for each school year, parents/guardians’ education, 
parents/guardians’ occupational prestige score and household income), it is an indicator of both 
cultural and economic capital. Level of Welfare Assistance is instead a time-varying measure of 
economic capital, and consists of the sum of three items relative to whether the family/child had 
received in the previous 12 months “AFDC/TANF”, “food stamps”, “free or reduced price 
lunch” (in the fall of kindergarten measure this last item was replaced by “WIC benefits for the 
child”).  
Lastly, I created the measure Time in Months between IRT Assessment Dates to use in the 
achievement growth model. It represents the chronological distance between the dates when the 
cognitive tests were administered to students at each wave of data. I chose  “month” as unit of 
measure to model more precisely the unequal spacing existing across the five measurement 
occasions (Singer & Willett, 2003). Across all the waves, its range runs from ‘0’ corresponding to 
fall of kindergarten through ‘68.2’ indicating spring of 5 th-grade. Moreover, as I will detail 
below, I used different centering of this measure to address the questions relative to the long-
term consequences of students’ ecological transition histories on their academic growth in 
reading and math. 
MISSING DATA 
A common challenge for users of survey data is item non-responses, more commonly 
referred to as missing data. A possible solution could be to conduct a complete case analysis 
where units with incomplete information are dropped and the analyses are then run on such 
restricted sample of cases. However, this smaller sample may not only become different from 
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(i.e. non-representative of) the universe from which it was drawn, but could also affect the 
power of the tests used to evaluate the statistical significance of a possible effect. In terms of my 
dissertation this would have translated in the risk of having an insufficient number of cases 
especially in light of the fact that volitional school changers were under–sampled. Another 
approach to deal with missing data could be categorized under the general heading of single 
value imputation, which includes mean replacement as well as regression based imputation. 
With the first procedure, missing values on each variable are replaced by the mean computed 
on the observed values; however this substitution, not only implausibly assumes missing values 
as if they were known, but it also artificially reduces the variability among the units with 
consequences of introducing bias which reverberates on the parameter estimation. Regression 
or conditional mean imputation instead replaces the missing information with predicted values 
based on an appropriately chosen set of variables; but even this other method is not exempt 
from bias since it imputes the missing values with scores that are perfectly correlated with the 
variables used for the imputation, some/all of which will also be included in the model 
predicting the dependent variable under study (Enders, 2010). 
For dealing with the problem of missing information I used a two-stage strategy which 
took advantage of the longitudinal nature of the ECLS-K survey and its rich availability of data. 
In the first stage, to goal was to lower as much as possible the amount of missing information 
by retrieving (as opposed to estimating) valid information from/by means of values on other 
observed variables. To this end I (logically) replaced, when appropriate, part of the missing data 
with information from the repeated version of the measure(s) collected in previous and/or 
following waves of data collection. For example, in the case of school characteristics I replaced 
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some missing information with the values that both stayers and movers had in previous waves. 
In the second stage, I imputed the remaining missing data via  multiple imputation (Rubin, 1987) 
which is a simulation-based technique that creates multiple copies of the original data set and 
replaces missing information in each of these with a different vector of values predicted from 
other variables (not necessarily with complete observations). In the analyses, the parameters of 
interest are estimated and averaged across all those multiple data sets and adjusted for missing 
data uncertainty. The goal of multiple imputation is not to predict true values but rather to 
handle missing information in order to produce valid inference (Rubin, 1996). The multiple 
imputation procedure is based on the (untestable) assumption that the item non-responses are 
Missing At Random (MAR), that is: the missing data on a measure do not depend on the value 
of that measure after controlling for observed variables. It may appear that such assumption is 
implausible in the present work: for example students who changed school for non-structural 
reasons may be more prone to drop from the survey. However, this should not be the case 
because of the protocol to randomly sub-sample 50% of volitional changers for follow-up waves 
which, at least from a formal point of view, should preserve to a certain extent the original 
characteristics of the sample.  
Because of the different sizes, I performed a separate multiple imputation on each of the 
six analytic samples, creating a separate imputation model for each incomplete variable. I used 
the MI algorithm implemented in Stata 13 to generate 20 imputed data sets for the first five 
analytic samples (i.e. FKs, SKs, S1s, S3s and S5s) to be used for the OLS regression analyses, and 
10 imputed data sets (the maximum allowed by the HLM software) for the last sample (i.e. FK-
S5s) to be used for the achievement growth analysis. However, the logical replacement (of part) 
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of the missing values could not be applied to the variables belonging to the teacher 
questionnaire31, which remained those with the largest amount of missing information across all 
waves with a peak in the S3 sample; on the contrary, for school level variables this strategy 
reduced the severity of this problem, whereas for child and parent variables the rate of 
missingness was rarely above 2%32. Specifically, in the:  
a. FK sample, the psycho-social scales and “low academic standards of school” have an 
amount of missing data around 5%, whereas class size and number of students who 
left school and did not return have respectively less than 10% and more than 24% of 
incomplete information;  
b. SK sample, the soft skills measures and teacher’s evaluation of both child’s language 
and math skills (compared to other children of the same grade level) have less than 
5% of missing information, but both class size and teacher’s evaluation of school 
standards have such a rate around 9%;  
c. S1 sample, those same variables have an amount of missing information ranging 
from 10% to less than 13%;  
d. S3 sample, the same measures listed for S1 plus the number of students who left 
school and did not return had an average of 20% rate of missingness;  
                                                                 
31 Even if a student did not change teacher in between grades, the evaluation s/he received in terms of 
psychological characteristics could have differed, or the class s/he attended could have been more/less 
numerous across grades. 
32 The only exception is the Reading IRT test assessed at fall of kindergarten which, has a lower number 
of valid cases compared to its contemporaneous Math IRT test. Its rate of missingness is less than 5% (FK), 
8% (SK), and more than 7% (FK-S5).  
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e. S5 sample, class size and soft skills had incomplete information ranging from 7% 
through 9%;  
f. FK-S5 sample, present the homologous picture of the S3 sample above, where the 3 rd-
grade measures had a rate of item non-responses unmatched by any other measure 
in this sample, averaging around 14%. 
ANALYTIC PLAN 
The literature on education shows that the beginning school years are fundamental for 
the learning of foundational skills, which in turn will determine future learning trajectories. The 
acquisition of those basic skills does not increase constantly over time and at the same rate for 
all students. Moreover, the impact that ecological transitions have on educational achievement 
may vary from one time point to another. Finally, the topic under investigation translates in 
part into the statistical problem known as sample attrition. In this work, such attrition may not 
affect the grade-by-grade analysis considering the protocol NCES adopted for those students I 
classified as volitional changers, but it resurfaces when the analysis concentrates on more than 
two time points because those students who have volitionally changed school across multiple 
waves have lower probability to be reassessed in multiple follow-up interviews. Therefore, the 
general question about whether ecological transitions have an impact on school achievement 
can be unpacked by assuming both short- and long-term perspective and comparing their 
respective results. In the short-term approach, I look at how transitions occurring between 
contiguous waves of data are associated with the post-transition test scores in reading and math. 
In the long-term perspective I can investigate not only the possible differences in achievement 
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between the various transition sub-groups and the stayers over the course of elementary school, 
but I can also in part replicate the grade-by-grade analysis to see whether I obtain different 
results because of the sample censoring. 
In the multivariate analysis then, I transpose those two approaches into: five series of 
(multistage) lagged Ordinary Least Squares Regression models to identify short-term 
consequences of ecological transitions on each test score, namely Reading and Math IRT; and a 
three-level model to fit the achievement growth trajectories in reading and math from fall of 
kindergarten through spring of 5 th-grade to investigate inter-group differences in achievement 
contingent on students’ histories of ecological transitions. 
The five series of OLS regression models predict (each of) the two cognitive scores at the 
different time points, that is: 1) reading/math at fall of kindergarten (FK sample); 2) 
reading/math at spring of kindergarten (SK sample); 3) reading/math at spring of 1 st-grade (S1 
sample); 4) reading/math at spring of 3rd-grade (S3 sample); 5) reading/math at spring of 5th-
grade (S5 sample). Then within each series I run multiple models in which I enter the variables 
in the same order, for testing the hypotheses presented in the previous chapter. The only 
difference is for the FK series which, because the focus is on school readiness, includes for the 
social capital area, only variables representing the household sub-domain and does not include 
the classroom/school characteristics since at such early time parent-school relations have not yet 
been established and classroom/school effects don’t act retroactively. Therefore, in all series I 
start with the model that includes the variables indicating ecological transitions and basic 
controls (i.e. child’s sex, race/ethnicity, child’s age, psycho-social characteristics, school region 
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and school urbanicity)33; then, in the second model I add the variables regarding social capital; 
the third model includes school characteristics; and finally, the last model introduces the 
measures of family resources. The general equation for the full OLS models across 
measurement occasions (with variables represented by their conceptual domain) is: 
Y(t) = α(t) + β1[t] * (Ecological Transitions[t]) + β2(t) * (Basic Controls[t]) + β3(t) * (Social Capital[t]) 
+ β4(t) * (School Characteristics[t]) + β5(t) * (Family Resources[t]) + e(t).  
I mean-centered all the continuous and ordinal predictors and left unaltered the others. 
This centering strategy yields intercepts representing the adjusted mean test score at the specific 
time point under analysis of an “average” student classified as: stayer, white female, attending a 
public urban school in the North-East region with a number of students who left and did not 
return ranging 0-10, belonging to a non-single-parent family that did not receive welfare 
assistance, without any sibling and with a mother who did not work. 
The second approach is operationalized in terms of a three-level achievement growth 
model with level-1 representing the five measurement occasions nested within students, which 
constitute level-2 units. Since, software for multilevel models does not allow adjustment for 
survey design effects and relative clustering, I added a third level to the model representing the 
sampling strata. I ran different baseline models conditional (only) on time at level-1 to assess the 
most appropriate functional form to fit the learning growth and the type of random effects to be 
estimated. I obtained optimal results (in terms of model convergence, correlations between 
parameters and reliability of random coefficients, statistical significance of both fixed and 
random effects, and deviance statistics for the overall model fit) with the quadratic growth (or 
                                                                 
33 In both the FK and SK series the models include also “Home Language Is Not English” whereas the SK 
series adds the dummy variable “Child Attended Kindergarten for Half Day”. 
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change) model, which includes: random intercept, random slope of time, and fixed slope of 
quadratic time across students34 (Raudenbush & Bryk, 2002). Each of these three parameters has 
a substantive meaning and that of the intercept and slope of time depends also on the specific 
centering adopted for the time measure. For example: if time is centered at school entry (i.e. 
timeFK = 0) the intercept (π0ij) represents the initial status and the slope of time (π1ij) the 
instantaneous growth rate at fall of kindergarten (i.e. when time = 0), whereas the slope of 
quadratic time (π2ij) refers to the curvature of the growth (i.e. how much the change over time 
changes); if time is instead centered at any other time point (i.e. timet for t = spring of 
kindergarten, …, spring of 5th-grade), the meaning (and the estimate) of the curvature does not 
change, but π0ij and π1ij stand now respectively for the status and instantaneous growth rate at 
that specific timet (chosen as centering point) and assume different values: with the passing of 
time, not only the average reading score becomes progressively higher but also the average 
inclination of the learning curve changes (slopes of the tangents to different points on a curve 
are different). Moreover, in my study the peak of the growth function falls outside the time 
frame considered (fall of kindergarten-spring 5th-grade) which means that the magnitude of the 
curvature (deceleration in the present case) is not large enough to reach the turning point where 
the growth changes from increasing to decreasing (Singer & Willett, 2003). 
After choosing the optimal functional form to fit the learning curve, I introduce all time-
varying covariates (used in the OLS models) from all conceptual domains (basic controls, social 
capital, classroom/school characteristics and family resources) at level-1 so that the estimation of 
                                                                 
34 As mentioned above, because in the ECLS- K data strata reflect differences in minority concentration, 
size and income of the PSUs, it is reasonable to expect coefficients variation at level-3. Therefore, I also left 
the level-2 intercept of the slope of time to vary randomly across level-3 strata, which improved greatly 
the overall fit of the model. 
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the growth curve becomes conditional on all those predictors. I don’t use the variable regarding 
the types of ecological transitions at level-1 because the number of categories is not constant 
over time: from birth through school entry and during the kindergarten year the possible 
modalities are respectively ‘stayer vs. mover’ and ‘stayer vs. volitional changer’, whereas for all 
the other waves all five categories represent plausible states35. I instead use the total number of 
residential moves, the total number of school changes, and their interaction terms as 
longitudinal analog of the typology used in the lagged model. I include these three measures at 
level-2 to predict variation of the intercept (i.e. average reading/math test score). Since I 
centered the level-1 measure of time at each of the five waves, I model each successive average 
test scores using as predictors the (over time) increasing number of residential moves, school 
changes and their relative interaction to investigate the presence of cumulative effects of those 
transitions on achievement growth. I also include some time-invariant controls as they apply for 
each specific (centering) time point, that is: child’s sex, race/ethnicity, student’s age 36  and 
mother’s age at fall of kindergarten for all models regardless the centering; I include “child is 
not a kindergarten repeater” and home language is not English in the model with time centered 
                                                                 
35 I considered two possible alternatives which would have allowed me to use the typology as time-
varying measure at level-1, that is: (a) using the typology as is and add in the long-format file needed for 
the growth model, the missing category for FK (i.e. ‘structural changer’, ‘volitional changer’ and ‘leaver’) 
and SK (i.e. ‘mover’, ‘structural changer’ and ‘leaver’) set equal to zero; (b) eliminating the first two time 
points (i.e. FK and SK) and run the growth model on the remaining three using the five-category 
typology as time-varying measure. I discarded both alternatives. The first solution, by introducing 
artificially constant zeros for (at least some of) the missing categories, would have biased the parameters 
of the different transition sub-groups which estimates are averaged across all time points. The second 
solution instead, by eliminating two time points, would have resulted in the loss of information relative 
to the effect of residential mobility prior to schooling has on school readiness. It allowed me to fit a linear, 
rather than quadratic, growth model – perhaps not the most appropriate functional form to adequately 
represent learning developmental changes for elementary school students (Preacher et al., 2008; 
O’Connell et al., 2013). 
36 Although I have in the data set child’s age as time-varying covariate, I cannot use it at level-1 because it 
would be completely collinear with the time measure. 
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at fall of kindergarten, spring of kindergarten and spring of 1 st-grade, and “child attended 
kindergarten for half day” only when time is centered at spring of kindergarten. The general 
equations for the fully conditional model according to levels are: 
Level-1 equation:  
Ytij   =  π0ij + π1ij * (Time in Months)tij  + π2ij * (Time in Months)tij 2  + π3ij * (Basic Controls)tij  + 
π4ij * (Social Capital)tij + π5ij * (School Characteristics)tij  + π6ij * (Family Resources)tij 
+ etij. 
Level-2 equations: 
π0jk  =  00j + β01j * (Number of Residential Moves[t-t1])ij + β02j * (Number of School Changes[t-
t1])ij + β03j * (Num. of Moves*Num. of Changes[t-t1])ij + β04j * (Other Time-Invariant 
Controls)ij + r0ij , 
π1jk = 10j + r1ij  
π2jk = 20j 
π3jk = 30j 
π4jk = 40j 
π5jk = 50j 
π6jk = 60j. 
Level-3 equations: 
00j = 000 + u00j, 
10j = 100 + u10j 
20j = 200 
30j = 300 
40j = 400 
50j = 500 
60j = 600. 
As I do in the first part of the multivariate analysis, I grand-mean centered all 
continuous and ordinal predictors and left uncentered all the others in order to have the 
interpretation of the intercept that is analogous to those in the OLS models 
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As I mentioned above, taken together the three variables representing students’ 
ecological transition histories are the longitudinal analog of the typology used in the first part of 
the analysis. In fact, when both moves and changes equal zero, the intercept represents the 
average test score(s) of “average” (white, female, etc.) stayers; when moves are greater than zero 
but changes (and interaction term) equal zero, the relative parameter represents the average 
change in test score for movers for each additional residential move; the analogous situation 
occurs when changes are greater than zero and moves (and the interaction term) equal zero – its 
parameter represents the difference on test scores for each additional school change although 
there isn’t the possibility to distinguish between structural and volitional changes; lastly when 
both moves and changes are greater than zero then the interaction term too is positive and 
therefore, the algebraic sum of all three parameters represent the change on the intercept for 
leavers. It should be noted that in the context of the growth model the category ‘leaver’ is used 
in a somewhat looser way compared to the regression models. In fact, in the OLS analysis, such 
category denoted the occurrence of a residential move and a school change as 
“contemporaneous events” (i.e. occurring in the time window between two consecutive rounds 
of data collection); in the growth analysis instead it is possible that for some leavers those two 
events happened separately in different follow-ups. 
The next two chapters are dedicated to the results of the analysis: Chapter 4 shows 
descriptive analyses aimed at characterizing the different sub-groups of students experiencing 
ecological transitions. Chapter 5 presents all multivariate models starting with the series of OLS 





In the present chapter, I address two preliminary research questions: which patterns of 
ecological transitions elementary school students have experienced in their life; and what 
differences the various transition sub-groups exhibit over time. As anticipated above in the 
analytic plan section, I adopt both a short- and long-term perspective to address such questions. 
Specifically, for each selected sample, I conduct univariate analysis to examine the extent of the 
events of residential mobility and/or school change, and bivariate analysis to inquire about 
children’s distinctive profiles in relation to such experiences. In the short-term approach, I use 
both the cross-sectional and the four lagged analytic samples to highlight the largest differences 
between/among the ecological transition groups to characterize them in terms of 
advantage/disadvantage within each conceptual domain. In the long-term approach I use the 
fully longitudinal sample to examine the extent of the cumulative influence histories of 
residential mobility and school change and their associations with both achievement test scores.  
READY FOR SCHOOL: FALL OF KINDERGARTEN 
Figure 4.1 displays the distribution of the number of residential moves that occurred 
between the birth of each surveyed child and her/his entrance to kindergarten. No information 
about the timing of the moves was available in the ECLS-K data. However, more than two 
thirds of the sample experienced either none (35.6%) or one move (33.6%), a little more than one 
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quarter underwent to two or three moves, whereas the remaining children were exposed to four 
(3.2%) or more (2.5%) residential moves. 
 
In Table 4.1 I present means (and standard deviations) calculated separately according 
to the number of moves arranged in terms of students who: never moved (or stayers), moved 
once (i.e. Moves = 1), and moved twice or more (i.e. Moves > 1). The overall descriptive pattern 
is prevalently monotonic. If I disregard very minute differences however, the similarities 
between either the stayers and the children who moved once, or the two levels of movers, 













0 moves 1 move 2 moves 3 moves 4 moves 5 moves or
more
Figure 4.1 Percent Distribution of Number of Moves from 
Birth to Fall Kindergarten (N = 17,173) 
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Table 4.1 Weighted Means (Standard Deviations in Parentheses) Across Stayers and Movers for Fall 
Kindergarten (FK) Sample (Non-Imputed Data) 
Variable 
Stayer 
(Moves = 0) 
Mover 
(Moves = 1) 
Mover 
(Moves > 1) 
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N (Unweighted)* 6,308 5,724 5,141 
* This N refers to the univariate distribution of the ecological transition groups. Since the statistics presented in 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns. 
 
In terms of cognitive test, children who moved more than once start schooling with 
lower Reading and Math skills (34.3 and 25.0 respectively) than the stayers and those who 
moved only once.  The latter two groups have similar average test scores (35.5 and 26.3 for 
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stayers and 35.1 and 25.7 for single-move-children). In terms of basic student characteristics, the 
largest differences are the following: movers are more likely to be Black, Hispanic or from other 
ethnicities. Moreover, as the number of moves increase, approaches to learning and 
interpersonal behavior decrease, but problem behavior increases. Finally, at the time of the 
survey, stayers and children who moved once were more concentrated in suburban contexts 
while higher-mobility children were more concentrated in urban environments. Across 
measures in the social capital domain, moving associates with higher likelihood that the child 
belongs to a single-parent family (about 18% for stayers vs. 23% and about 30% for the two 
groups of movers), with a lower average number of siblings (1.5 vs. 1.4) and, to a lower extent, 
with mother being either out of work or being employed full-time. Finally, when looking at 
family resources, higher number of residential moves associates with lower average mother’s 
age, highest parent’s levels of education and socio-economic status, and higher level of welfare 
assistance received within the previous twelve months. 
According to this description, moving residence in general seems to be a characteristic of 
less advantaged groups of kindergartners when compared to stayers. However, there is a 
greater similarity between stayers and students who moved just once than between the two 
groups of movers here identified. Those students who moved more than once present clearer 
characteristics of disadvantage that the students who moved fewer times. 
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ECOLOGICAL TRANSITIONS DURING ELEMENTARY SCHOOL: A GRADE-BY-GRADE 
DESCRIPTION 
In this section, I present the descriptive statistics in relation to the ecological transitions 
experienced between the two semesters of kindergarten and the (available) adjacent elementary 
school grades. Those transitions are differently represented for the kindergarten semesters as 
opposed to the following school years since between fall and spring of kindergarten no data 
were collected about residential mobility (and the change of school for structural reasons is not 
possible).  Therefore, for kindergarten, the relative ecological transition types reduce to ‘stayer’ 
and ‘volitional changer’.   For the following years instead, all the five types (stayer, mover, 
structural changer, volitional changer, and leaver) are reported. 
The following subsections are ordered according to the natural progression of the school 
years. 
The Kindergarten Year 
In the sample for spring of kindergarten (NSKs = 16,199), the category ‘stayer’ counts for 
the overwhelming majority of cases with 96.1% whereas ‘volitional changer’ corresponds to the 
remaining 3.9%. Despite this numeric disparity, school changers represent a consistently 
disadvantaged group when compared to the ‘stayer’ counterpart (see Table 4.2 below).  
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Table 4.2 Weighted Means (Standard Deviations in Parentheses) Across Stayers and Volitional Changers for 
Spring Kindergarten (SK) Sample (Non-Imputed Data) 
Variable Stayer Volitional Changer 
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N (Unweighted)* 15,816 383 
* This N refers to the univariate distribution of the ecological transition groups. Since the statistics presented i n 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns. 
 
Changers have lower scores than stayers on both cognitive assessments at the 
kindergarten year: the difference is almost 5 and 4 points on the Reading and Math test 
respectively at spring of kindergarten, and the homologous difference at kindergarten entry is 4 
and 4.4 points. When compared to stayers, school changers are: almost twice as likely to be 
Black (27.9% vs. 15.3% of stayers) and kindergarten repeaters (8.8% vs. 4.5%), which is also 
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reflected in their average older age (76 vs. 74.7 months of age); less academically predisposed 
and with lower relational competence but with higher problem behavior; and, more likely to 
attend urban schools. In terms of family social capital, changers are much more likely to belong 
to a single parent family (37.6% vs. 22.2%), to have a higher number siblings (1.7 vs. 1.5), a non-
working mother (45.5% vs. 32.2%), and parents whose educational aspirations for their child are 
lower than those held by stayers’ parents (3.8 vs. 4.1). These students seem to be penalized even 
on the other sub-dimensions of social capital, in fact towards the end of the academic year, 
changers’ parents show smaller social network with other classroom children’s parents (1.1 vs. 
2.2) and have been less involved in school activities (2.6 vs. 3.7); moreover, children themselves 
show a lower average level of engagements in non-academic endeavors. When compared to 
peers of the same grade level, changers receive on average a lower teacher evaluation on both 
Reading and Math than stayers (2.7 vs. 3.2 for both subjects), are more than half less likely to go 
to a private school (7.0% vs. 15.5%) but more likely to attend institutions which are larger (3.5 vs. 
3.4), more racially/ethnically segregated (3.2 vs. 2.7) and with a higher student turn-over. Finally, 
these children come from families with younger mothers, lower parental school education and 
socio-economic status, and a higher level of welfare assistance. 
These preliminary findings indicate that changing school after the beginning of the 
academic year is a decision made by families with lower resources. Such disadvantage is 
expressed also in terms of the structural resources at disposal of those children such as types 
and characteristics of the schools attended, but also associates with poorer social network 
resources that parents can create for their children, and ultimately with lower academic 
outcomes. 
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Spring of Kindergarten to Spring of 1st-Grade 
In this and the following sub-sections, I present the descriptive statistics broken down 
by the five ecological transition groups. For the time comprised between spring of 
kindergarten37 and spring of 1st-grade (S1 sample), the distribution of the ecological transition 
statuses is shown in Figure 4.2: 
 
Within this time window, the majority of the sample did not move residence or change 
school (63.5%) but, 12.6% of students moved home, 1.6% changed school en masse, 12.0% 
                                                                 
37 As mentioned above (see Chapter 3, fn. 6), the spring 1 st-grade item used to create the typology asked 
the parent: “Since {CHILD} entered kindergarten, how many different places has {he/she} lived for four 
months or more?” (my emphasis). Because there was no information regarding the timing of these 
residential moves, it was not possible to discriminate the moves occurred during the kindergarten year 
and those happened between spring of kindergarten and spring of 1 st-grade. I discarded the alternative of 
creating this (version of the) typology by bringing in the school change occurred during kindergarten 
because, encompassing a time window running from kindergarten entry through spring of 1 st-grade, 
would would have entailed to discard the spring of kindergarten sample from the analysis. I chose to 















Figure 4.2 Percent Distribution of Ecological Transition 
Statuses on Spring of 1st-Grade (N = 14,277) 
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changed school for non-structural reasons and finally the remaining 10.3% did both move home 
and change school. 
In Table 4.3, I display the means (and standard deviations) computed separately for all 
five groups. Across the two measures of achievement at the end of 1 st-grade, stayers and 
volitional changers have higher average test scores compared to the other three groups on 
Reading (respectively 77.6 and 77.0); on Math, structural changers have the highest test score at 
62.6 points. However, when looking at both math and reading test scores at the end of 
kindergarten, stayers and volitional changers have the highest (and similar) test scores among 
the five groups and leavers have the lowest scorer (44.6 in Reading and 33.9 on Math).  
In terms of basic demographics, stayers are more likely to be white, younger and living 
in suburban areas, whereas transience appears to affect more Black and Hispanic students who 
are on average a little older, because of the higher concentration of students who repeated 
kindergarten, and more likely to live in urban environments. Movers and leavers are more 
likely to be from a single parent-family and to have mothers working full-time; however, on the 
parent-school social capital sub-dimension the category ‘stayer’ scores highest (probably 
because of the capitalization from the previous school year), whereas ‘leaver’ scores lowest on 
both social networking with other parents and school volunteering; movers and leavers have 
also the lowest level of engagements in extra-curricular activities. When looking at school 
characteristics, volitional changers attend schools that to a lower extent (than other groups) 
have been evaluated by their teachers as having low academic standards, are more likely to be 
private, relatively smaller, and with a lower level of children who left school. Movers and 
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leavers are the most disadvantaged groups when family resources are considered: they have the 
lowest parental education, level of SES, and the highest level of welfare assistance.  
Table 4.3 Weighted Means (Standard Deviations in Parentheses) Across Ecological Transition Statuses 
for Spring 1st-Grade (S1) Sample (Non-Imputed Data) 
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N (Unweighted)* 10,595 1,924 170 932 656 
* This N refers to the univariate distribution of the ecological transition groups. Since the stat istics presented in 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns. 
In the midst of this description the small group of structural changers presents a quite 
distinct mix of characteristics that makes it stand out among all other groups. I believe the 
primal characteristic to highlight is the fact that almost 60% of these students live in rural areas. 
These students are overwhelmingly of white ethnicity (71.4%) and the oldest, on average, 
among all five groups (87.9 months of age) despite presenting the second lowest concentration 
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of kindergarten repeaters (4.2%). They are also the least likely to belong to a single-parent 
family and to have a non-working mother but have parents with the lowest average level of 
educational aspirations for their child. The social network of their parents is relatively small 
when considering the number of parents of other children at school with whom they talk 
regularly, but these students have the highest level of involvement in out of school activities. 
Only 1.4% of these students attend a private school and they are enrolled in very small classes 
despite attending largest schools38. As reported above, this group is overwhelmingly from rural 
areas, which are sparsely populated. In these areas schools are geographically isolated because 
of their locations, which in turn affects their access and the level and quality of networking 
(Stern, 1994). Therefore, rural schools may tend to be large because they aggregate/serve, in 
various concentration, students of different ages (e.g. fewer kindergartners than 1 st-graders), 
which is then reflected at the level of class size. Finally, this group does not show social 
disadvantage as measured by family resources variables. 
In general, the results relative to this sample of first graders may be summarized in the 
following way: the disadvantaged groups are movers and leavers who rank lower on all 
conceptual domains. The group of structural changers, despite its relatively small size, presents 
consistent traits of social advantage; some of those traits appear to be associated with the rural 
locale where it is mostly concentrated. 
  
                                                                 
38 This is consistent with official statistics for elementary schools (U.S. Department of Education, National 
Center of Education Statistics, 1993-94 Schools and Staffing Survey; retrieved at: 
http://nces.ed.gov/pubs98/finance/98217-4-t04.asp). However, the figures presented here are smaller than 
the official ones, which may depend in  part to the fact that the ECLS-K class size variables are capped for 
confidentiality purposes. 
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Spring of 1st-Grade to Spring of 3rd-Grade 
In the sample for spring of 3rd-grade (S3 sample), the ecological transitions measures has 
a different distribution compared to 1st-grade (see Figure 4.3 below), with the largest changes 
found for both movers and changers. It may be useful to remember that in this (and the next) 
wave such typology synthetizes events occurred within a two-year window (second and third 
grade).  
 
The category ‘stayer’ still represents the sample majority with 58.0% of cases; movers 
amount to a little more than six percent and structural changers to almost four percent – less 
than half and more than twice as much as in the previous wave respectively. A substantial 
increase occurred also for students who changed school for non-structural reasons (20.3%) and, 
to a minor extent, for leavers (11.8%). 
Table 4.4 (see below) shows a change also in the overall profiles of some of these groups, 















Figure 4.3 Percent Distribution of Ecological Transition 
Statuses on Spring of 3rd-Grade (N = 12,013) 
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rural areas with their complement of specific characteristics; on the other hand, volitional 
changers don’t present anymore those traits of advantage they had in the previous wave but 
they become more similar to movers and leavers. All these three categories have a similarly 
lower achievement on both Reading and Math, at the end of 3 rd-grade as well as at the end of 1st-
grade, when compared to the other two groups.  
Table 4.4 Weighted Means (Standard Deviations in Parentheses) Across Ecological Transition 
Statuses for Spring 3rd-Grade (S3) Sample (Non-Imputed Data) 
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N (Unweighted)* 8,407 809 489 1,515 793 
* This N refers to the univariate distribution of the ecological transition groups. Since the statistics presented in 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns.  
 
Volitional changers show the highest concentration of Black and (to a lower extent) 
Hispanic students and, together with leavers, manifest the lowest academic predisposition and 
the highest level of behavioral problems; volitional changers are also more likely to attend 
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urban schools. Single-parent family is more likely to be a characteristic of movers and leavers, 
but this last group is also more likely to have a non-working mother. On the other sub-
dimensions of social capital, leavers fare much worse compared to the other groups even if on 
the measure of parental social network both categories of changers have a similar low score. 
Structural changers attend schools with the lowest level of minority concentration and, together 
with leavers, are the least likely to go to a private school. Volitional changers and leavers are 
more likely to attend schools with a level of turn over of students of ‘41 or more children’. 
Finally, movers and leavers when compared to the other groups, show very similar family 
resources as in the previous wave, that is: younger mothers, lower parental level of education 
and socio-economic status, but higher level of welfare assistance received within the previous 
twelve months. 
In summary, the present grade offers a picture which is in part consistent with the one 
from the previous grade, that is movers and leavers continue to characterized by a general level 
of disadvantage across the different conceptual domains. However, volitional changers 
represent a point of discontinuity: while it consisted of a group of advantaged students in the 
previous grade, now these students have a profile close to that of movers and leavers. 
Spring of 3rd-Grade to Spring of 5th-Grade 
In 5th-grade the distribution of the ecological transition statuses is not dramatically 
different from the one for 3rd-grade, as shown in Figure 4.4. 
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Overall the figures remain more or less the same except for the category ‘structural 
changer’, which shows a very large increase in relation to its percentage value in 3rd-grade. 
Specifically, when compared to the previous wave, the 5 th-grade snapshot displays: slight 
decreases for stayers (from 58.0% in 3rd-grade to 55.3%), movers (6.1% vs. 5.1%) and leavers 
(11.8% vs. 11.5%); increases for structural changers from 3.8% to 6.7% and, to a lesser extent, for 
volitional changers (20.3% vs. 21.4%). 
However, the compositional characteristics of those groups have changed (see Table 4.5 
below). Movers are now the highest achieving group but volitional changers and leavers are the 
students with the lowest test scores. Movers are also more likely to be female, of Hispanic 
ethnicity and living in an urban context, whereas volitional changers and leavers show a higher 
concentration of Black students, the lowest levels for approaches to learning and relational 















Figure 4.4 Percent Distribution of Ecological Transition 
Statuses on Spring of 5th-Grade (N = 9,626) 
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Table 4.5 Weighted Means (Standard Deviations in Parentheses) Across Ecological Transition 
Statuses for Spring 5th-Grade (S5) Sample (Non-Imputed Data) 
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N (Unweighted)* 6,862 595 812 893 464 
* This N refers to the univariate distribution of the ecological transition groups. Since the statistics presented in 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns.  
Movers and leavers are more likely than other types of students to live in a single-parent 
family and have a non-working mother, however movers show the highest levels of parent-
school social capital (2.7 as average size of parental social network and 4.0 in terms of level of 
volunteering in school) among all groups while leavers the lowest (1.3 and 3.4 respectively). 
Movers are also more likely to attend a private school than are leavers and structural changers. 
Perhaps this group represents more advantaged families who wish their children to attend a 
better middle school than the one they are required to attend. In terms of family resources, 
leavers continue to be the most disadvantaged group with the lowest parental education and 
SES and higher levels of welfare assistance, but movers are now from households of higher SES 
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and parents’ level of education compared to the previous years. In both groups the average 
mother’s age is the lowest among all five groups. 
Overall, the 5th-grade sample shows a somewhat different picture compared to previous 
years, in the sense that the compositional characteristics of students in the different groups are 
mixed and less clearly defined. I defer to the final section of the chapter a more thorough 
discussion of the differences among the different types of students across grades. Here it 
suffices to say that the category ‘mover’ consists on average of higher achieving students who 
show some sign of lower advantage in terms of family resources. Instead, the signs of 
disadvantage seem to characterize more clearly leavers and to a lesser extent volitional changers. 
HISTORIES OF ECOLOGICAL TRANSITIONS OF ELEMENTARY SCHOOL STUDENTS 
In this section, I describe the longitudinal patterns of ecological transitions that this 
sample of students have experienced during their life up to the end of 5th-grade. In the previous 
part of this chapter I addressed my research questions by highlighting the extent to which the 
various types of ecological transition identified students with different characteristics in each 
grade.  In this second part of the chapter I focus on the quantitative extension of the 
phenomenon and ask the question: how often did this cohort of children experience ecological 
transitions? However, since home moves have occurred before and after the beginning of 
schooling, more pertinent questions are: what is the “weight” of pre-school residential mobility 
to the whole history of ecological transitions? Is pre-school residential mobility a contributing 
(aggravating/alleviating) factor of influence on later school achievement? To this end I present 
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descriptive statistics regarding the cumulative number of residential moves and school changes 
at different time points of students’ elementary school career. 
Table 4.6 below consists of three panels (A, B and C) in which I report the frequency 
distribution of: the cumulative number of moves that occurred between child’s birth and the 
end of 1st-, 3rd- and 5th-grade (panel A); the version of the cumulative number of moves counted 
just between school entry and the end of 1st-, 3rd- and 5th-grade (panel B); the cumulative number 
of school changes occurred between fall of kindergarten and the end of 1 st-, 3rd- and 5th-grade 
(panel C). 
Naturally, the longer the time window encompassed by the three measures, the higher 
the percentage of children who experienced ecological transitions more frequently. The 
comparison of the distributions for the number of residential moves across panel A and B up to 
spring of both 3rd- and 5th-grade (Table 4.6, third and fourth column respectively) highlights that 
most of the home moving happens before the beginning of schooling. By looking at the table, it 
may appear that the most striking figures are those of the children who did not move because of 
their (absolute) large differences with and without counting pre-school mobility (30.8% vs. 
70.5% up to 3rd-grade and 27.7% vs. 62.5% up to 5 th-grade). However, if such differences were a 
mark of only one residential move, the whole problem of counting vs. not counting the pre-
school moves would be trivial. Instead, the counting of the moves that occurred before school 
entry matters the most at the higher levels of mobility39 . In fact, to make the comparison 
                                                                 
39 In the literature on residential mobility, the category of High Mobility (HM) quantitatively defined is in 
general applied to school-age children and youth: for example, Popp et al. (2003) adopt the definition 
“[s]tudents who move six or more times in the course of their K-12 career may be defined as highly 
mobile” (p. 12). On the contrary, for pre-school age children such category seems to be predicated on the 
qualitative aspects contemplated in the legal definition of homelessness, such as: lack of fixed residence; 
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between panel A and B easier, on the “number of moves counted from child’s birth” I can 
cumulate the percentages from ‘2 moves’ through ‘5 moves or more’ in order to have the same 
range as the “number of moves counted from kindergarten entry” (i.e. ‘0 moves thru 2 moves or 
more’) in both 3rd– and 5th–grade. The resulting count of moves “from child’s birth” reveals that 
37.7% of children moved two or more times by the third grade and 40.8% moved two or more 
times by the 5th–grade respectively (see panel A); when I count home moves “from kindergarten 
entry”, the percentage of children who experienced mobility two or more times are 5.9% and 
9.8% for 3rd– and 5th–grade respectively (see panel B). As I show below, the two versions of 
residential mobility, by repartitioning histories of residential mobility differently, have distinct 
heuristic values for both time windows (i.e. up to 3rd–grade or 5th–grade). In general, the higher 
the “number of residential moves counted from birth” the more likely is for students to have 
experienced a higher number of residential moves even after school entry (for detailed cross–
tabulations for both time windows, see Appendix C, Table C1 and C2 respectively).  However, 
the different distribution of cases on these two versions of “number of residential moves” 
reflects different average test scores because of the reshuffling of students, as I will show in the 
next pages. 
  
                                                                                                                                                                                                                 
living in a supervised residence (e.g. shelters, transitional housing, etc.); having nighttime residence in a 
place not meant as living place (e.g. cars, on the street, etc.). An example of such application is Overson & 
McConnell, 2015. 
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Table 4.6 Weighted Frequencies for Cumulative Number of Ecological Transitions across Different 
Time-Windows in Fall Kindergarten to Spring 5th-Grade (FK-S5) Sample (Non-Imputed Data) 
Number of: 
(A) Cumulative Number of Residential Moves from Birth to …  
… Spring 1st-Grade … Spring 3rd-Grade … Spring 5th-Grade 
Residential Moves = 0 34.1% 30.8% 27.6% 
Residential Moves = 1 31.4% 31.4% 31.6% 
Residential Moves = 2 18.1% 18.7% 18.7% 
Residential Moves = 3 8.8% 9.1% 10.5% 
Residential Moves = 4 4.1% 5.4% 6.0% 









(B) Cumulative Number of Residential Moves from Fall Kindergarten to …  
 … Spring 1st-Gradea … Spring 3rd-Grade … Spring 5th-Grade 
Residential Moves = 0 — 70.5% 62.5% 
Residential Moves = 1 — 23.6% 27.7% 








(C) Cumulative Number of School Changes from Fall Kindergarten to …b 
 … Spring 1st-Grade … Spring 3rd-Grade … Spring 5th-Grade 
School Changes = 0 74.6% 56.2% 36.6% 
School Changes = 1 22.9% 26.7% 30.7% 
School Changes = 2 [or more, S1s] 2.5% 11.1% 17.8% 
School Changes = 3 [or more, S3s] — 6.0% 9.1% 









a The number of residential moves from fall of kindergarten to spring of 1 st-grade is not cumulative across 
multiple waves of data but simply the lagged count used in  the analysis of the S1 sample. Therefore it 
does not apply in this stage. 
b The number of school changes up to spring of 1 st- (S1  sample), 3rd- (S3  sample) and 5th-grade (S5 sample) 
is capped respectively at ‘2 or more’, ‘3 or more’ and ‘4 or more’. 
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Before turning to bivariate results, a few descriptive results about school change give an 
overall picture of the time progression for this sub-dimension. Panel C shows that up to 1st-
grade a little more than a quarter of the sample has changed school at least once. However, by 
the end of 3rd-grade 6.0% of students have already changed school (plausibly) every school year 
and, by the end of elementary school, almost the same percentage of students changed school 
every school year (i.e. ‘4 or more’ equals 5.8%).  
Within each level of those measures of ecological transitions, I computed the average 
test scores for both Reading and Math, which I display in Table 4.7 (see below). The general 
trends are to a certain extent similar for residential mobility and school change, although this 
closeness depends on which of the two operationalizations of the home moves count is selected.  
Table 4.7 Weighted Means (Standard Deviations in Parentheses) of Reading and Math IRT Scale Scores 
Across Ecological Transition Levels in Fall Kindergarten to Spring 5th-Grade (FK-S5) Sample (Non-
Imputed Data) 
Number of Ecological 
Transitions 
Spr. 1st-Grade IRTs Spr. 3rd-Grade IRTs Spr. 5th-Grade IRTs 
Reading Math Reading Math Reading Math 
(1) Residential Moves Birth-S1       
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(7) School Changes FK-S3       
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Number of Ecological 
Transitions 
Spr. 1st-Grade IRTs Spr. 3rd-Grade IRTs Spr. 5th-Grade IRTs 
Reading Math Reading Math Reading Math 
























(8) School Changes FK-S5       


























When considering the cumulative number of residential moves starting from birth, for 
all three time points the average test scores show an inverse linear relationship with the number 
of moves up to a point where the direction of the relationship changes. Specifically, when 
considering the number of moves occurred between birth and spring of 1 st-grade (see Table 4.7, 
panel 1), the average (1st-grade) Reading score decreases linearly up to ‘Moves = 4’ but then for 
‘Moves = 5 or more’ it becomes the highest across all levels with 78.8 points; for Math is perhaps 
improper to talk in terms of linear trend since the relationship changes direction twice, at 
‘Moves = 3’ and ‘Moves = 5 or more’ both with an average test of 60.7 points. The caveat in both 
cases consists in the relatively large standard deviations of those means (more on this in the 
next section), which does not occur in the other two time points. In fact, when considering 
spring of 3rd-grade (Table 4.7, panel 2), both (3rd-grade) Reading and Math score decrease from 
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zero to two home moves, but then it changes direction (level ‘Moves = 4’ shows the sm allest 
standard deviation40 across all levels of mobility for both tests, i.e. 26.1 for Reading and 21.2 for 
Math). Almost the same conclusion can be reached for spring of 5 th-grade (in panel 3 of the 
table) although the overall pattern is irregular (for both tests) because of two levels on mobility 
where the relationship reverses, i.e. ‘Moves = 3’ (Mean = 151.2, SD = 25.3 for Reading; Mean = 
123.1, SD = 24.9 for Math) and ‘Moves = 5 or more’ (Mean = 148.6, SD = 25.4 for Reading; Mean = 
119.7, SD = 24.0 for Math41).   
When the count of residential moves starts at the beginning of schooling, the emerging 
relationships with both test scores is linear and inverse at both 3 rd- and 5th-grade (see Table 4.7, 
panel 4 and 5): not only the average scores decrease as the number of moves increase, but also 
the relative standard deviations have values close to each other. 
Although some irregularities, a general linear and inverse relationship emerges also 
between the cumulative number of school changes and school achievement at each time point. 
For both 1st- and 3rd-grade (see Table 4.7 panel 6 and 7 respectively) there is not much difference 
in terms of average test scores between zero and one school change: sensible drops in test scores 
start with the second school change. For example in 1st-grade the average Reading test for 
students who changed school ‘2 or more’ times is 1.6 points lower that those who changed zero 
or once (78.2 points); the homologous difference for the Math score is instead almost six points 
from the average of students who moved just once. In 3 rd-grade the pattern for Reading 
achievement is irregular: after the second school change the score drops to 121.2 (from 128.7), 
                                                                 
40  To be rigorous, the comparison across levels of mobility should be based on the values of the 
Coefficient of Variation (CV = SD/Mean), which indirectly accounts for the different sizes of each level. 
However, the CV relative to ‘Moves = 4’ is the smallest in the distribution. 
41 In this case, the relative CV is the second smallest in the distribution after that of ‘Moves = 0’.  
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but then it raises to 124.8 for students who changed school ‘3 or more’ times. For  Math the score 
is consistently decreasing across the whole distribution: the lowest scores following the largest 
decreases are (from 99.4 relative to one change) 95.2 for children who changed twice and to 92.8 
for those who changed more frequently. Finally, in 5th-grade (panel 8) larger negative 
differences begin after the third school change: the average Reading test score drops of 8 points 
from 149.4 of the previous level and then remains (almost) constant, while the average Math 
score goes to 117.9 (from 122.5 for two changes) and lowers even further to 112.0 for students 
who changed school ‘4 or more’ times.  
The same trends emerge also when I combine both dimensions of ecological transition 
together and trace how test scores change across different levels of ecological transition histories. 
For nominal consistency, in this longitudinal context (i.e. FK–S1, FK–S3, and FK–S5) I will label 
the group of students who never moved and changed school as ‘historical stayer’; the group of 
those who only moved as ‘historical mover’; that of the students who only changed school as 
‘historical changer’ (without distinguishing between structural and volitional); and finally the 
group of those who both moved and changed school as ‘historical leaver’42.  
The following results show how the two versions of “number of residential moves” 
affects both the distribution of students and their unadjusted average test scores at different 
levels of ecological transition histories in the three time windows considered so far (i.e. FK–S1, 
FK–S3, and FK–S5). To make the reading of the results easier, for each time window I present 
                                                                 
42 A longitudinal typology, as the one used in the description of the lagged analytic sample, does not have 
modeling heuristic value because it would confound the effects across the frequencies of ‘moving’, 
‘changing’, and ‘leaving’. Therefore, it won’t be used in the achievement growth models. It have used it 
descriptively however, to compare 5 th–grade characteristics across historical ecological transition groups 
in the longitudinal sample FK–S5 (see Appendix D). 
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both series of results in three separate tables (i.e. frequencies, average reading test scores, and 
average math test scores). However, the organization of the results is the same for all tables and 
for all time windows, that is: the top panel will show results (i.e. cell frequencies or average test 
scores and standard deviation) for the combinations of the number of school changes up to the 
end of 1st–grade and the number of residential moves counted from birth; the bottom panel 
instead will present the homologous results but with number of moves counted from school 
entry. Moreover, I will group table cells using the four historical ecological transition groups 
introduced above43.  
I begin with the results relative to the time window spanning from fall kindergarten to 
spring 1st–grade. Table 4.8.1 above shows the cell frequencies computed out of the total sample 
size, which can be cumulated according to their historical ecological transition group of 
pertinence: when I do not count pre–school residential moves, the percentages of students 
classifiable as ‘historical mover’ and ‘historical leaver’ is lower than when I count these pre–
school residential moves (‘46.6% to 10.6%’ and ’19.2% to 10.2%’ respectively). By contrast, the 
percentages of the other two groups increase when I include the number of pre-school 
residential moves (‘historical stayer, from 28.0% to 64.0%’ and ’historical changer, from 6.2% to 
15.2%’).  
  
                                                                 
43 To better locate the cells relative to each of the four groups, I shaded them differently, namely the cell/s 
of:  
‘historical stayer’ (‘moves = 0’ & ‘changes = 0’) is white; 
‘historical mover’ (‘moves > 0’ & ‘changes = 0’) are light grey;  
‘historical changer’ (‘moves = 0’ & ‘changes > 0’) are medium grey;  
‘historical leaver’ (‘moves > 0’ & ‘changes > 0’) are dark grey. 
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Table 4.8.1 Weighted Cross–Tabulation (Cell Percentages Presented) of Number of Residential Moves 
Counted from Different Starting Points to Spring 1st–Grade BY Number of School Changes between 
Fall Kindergarten and Spring 1st–Grade in the  Longitudinal Sample  from Birth to Spring 5th-Grade (FK-
S5; Non-Imputed Data) 
Number of School 
Changes FK–S1 
Number of Residential Moves B–S1 (range = 0–5+) Row 
Total 
(N) 0 1 2 3 4 5+ 
0 28.0% 24.2% 12.7% 5.6% 2.5% 1.6% 
74.6% 
(5,838) 
1 5.8% 6.7% 4.7% 2.7% 1.5% 1.5% 
22.8% 
(1,795) 




















Number of Residential Moves FK–S1 (range = 0–2+) 
 
0 1 2+ — — — 
0 64.0% 9.6% 1.0% — — — 
74.6% 
(5,846) 
1 14.2% 7.9% 0.7% — — — 
22.8% 
(1,793) 















Even in this (more analytic) context, the distribution of cases on the two versions of 
“number of residential moves” changes the relationship between the ecological transition 
history and 1st–grade achievement.   
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Table 4.8.2 Weighted Means (Standard Deviations in Parentheses) of Reading IRT Scale Scores Across 
Levels of Ecological Transition Histories Up to Spring 1st–Grade in the Longitudinal Sample from Fall 
Kindergarten to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S1 
Number of Residential Moves B–S1 (range = 0–5+) Row 
Mean 































































Number of Residential Moves FK–S1 (range = 0–2+) 
 












































For example, when I consider historical movers (i.e. all the cells in light shaded grey), 
not counting vs. counting the pre–school residential moves, makes the relationship between 
number of moves and average reading test score from linear to non–linear (compare bottom 
and top panel of Table 4.8.2). For historical changers (i.e. all the cells in medium shaded grey), 
students with a higher number of school changes show higher average reading test scores when 
one considers only the moves occurred after the beginning of school, whereas this relationship 
reverses once the pre–school moves are factored in. This linear vs. non–linear relationship 
between ecological transition histories and average reading test scores applies also to historical 
leavers (i.e. the cells in dark shaded grey in the table). Moreover, regardless whether (historical) 
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mover or leaver, the column relative to ‘5+’ residential moves shows average reading test scores 
higher than their row averages except for the mean reading IRT assessment relative to ‘2+’ 
school changes. 
Table 4.8.3 Weighted Means (Standard Deviations in Parentheses) of Math IRT Scale Scores Across 
Levels of Ecological Transition Histories Up to Spring 1st–Grade in the Longitudinal Sample from Birth 
to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S1 
Number of Residential Moves B–S1 (range = 0–5+) Row 
Mean 































































Number of Residential Moves FK–S1 (range = 0–2+) 
 












































Referring to the relationship between ecological transition histories and math test score 
(see Table 4.8.3 below), the description is not identical in terms of the magnitude of the figures, 
but similar differences emerge. For example, none of the average math test scores in the column 
‘5+’ residential moves is higher than their relative row averages, but the figures in those cells are 
still higher than those referring to lower levels of ecological transition histories — especially for 
 102 
historical leavers. The peculiarities of these sub–groups would have disappeared if the pre–
school moves had not been counted. 
In interpreting those figures, especially within this early time window, one needs of 
course to constantly refer to their frequencies, considering that extreme values are more likely 
to influence cells of small size (see for example historical leavers at the higher levels of 
ecological transitions). However, most of those differences emerge even when the time window 
extend to subsequent school years, suggesting that the patterns of relationships between 
ecological transitions and test scores are not idiosyncratic after all — at least at the descriptive 
level.  
Tables 4.9.1 through 4.9.3 refer to the time window between fall kindergarten and spring 
3rd–grade. Data are now less sparse, since the number of students who never experienced any 
ecological transition (i.e. ‘historical stayer’) is smaller than that counted in the F-5th grade 
sample (see Table 4.9.1).  
When considering the size of the four groups depending on whether or not I count the 
pre–school moves, the following percentages emerge: historical stayers, ’20.5% vs. 45.3%’; 
historical movers, ’35.7% vs. 10.9%’; historical changers, ’10.4% vs. 25.4%’; historical 




Table 4.9.1 Weighted Cross–Tabulation (Cell Percentages Presented) of Number of Residential Moves 
Counted from Different Starting Points to Spring 3rd–Grade BY Number of School Changes between 
Fall Kindergarten and Spring 3 rd–Grade in the Longitudinal Sample from Birth to Spring 5th-Grade (FK-
S5; Non-Imputed Data) 
Number of School 
Changes FK–S3 
Number of Residential Moves B–S3 (range = 0–5+) Row 
Total 
(N) 0 1 2 3 4 5+ 
0 20.5% 18.5% 9.1% 4.6% 2.0% 1.5% 
56.3% 
(4,373) 
1 7.8% 7.8% 5.5% 2.1% 2.0% 1.4% 
26.5% 
(2,062) 
2 2.0% 3.8% 2.5% 1.5% 0.7% 0.7% 
11.2% 
(872) 




















Number of Residential Moves FK–S3 (range = 0–2+) 
 
0 1 2+ — — — 
0 45.3% 8.9% 2.0% — — — 
56.2% 
(4,372) 
1 16.8% 8.3% 1.5% — — — 
26.6% 
(2,070) 
2 6.5% 3.7% 1.1% — — — 
11.2% 
(871) 















Both tables referring to the 3rd–grade average reading and math test scores across 
different levels of ecological transition histories (respectively Table 4.9.2 and Table 4.9.3) 
highlight quite the same patterns with minimal differences. However, because the dimension of 
school change has now a wider range, some of the patterns differ from those seen in the 
homologous previous set of tables. 
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Table 4.9.2 Weighted Means (Standard Deviations in Parentheses) of Reading IRT Scale Scores Across 
Levels of Ecological Transition Histories Up to Spring 3rd–Grade in the  Longitudinal Sample from Birth 
to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S3 
Number of Residential Moves B–S3 (range = 0–5+) Row 
Mean 














































































Number of Residential Moves FK–S3 (range = 0–2+) 
 





















































For example, historical changers do not show anymore opposite associations between 
average assessment scores and number of school changes depending on whether residential 
pre–school moves are counted or not. Two school changes are associated with lower test scores 
than one school change, but three or more school change show the highest average test scores 
for this group. However, there is still a difference in the magnitude of those figures: when pre–
school moves are counted, all levels of school change show higher averages than when they are 
not (compare medium shaded grey cells in top and bottom panel of both tables).  
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Table 4.9.3 Weighted Means (Standard Deviations in Parentheses) of Math IRT Scale Scores Across 
Levels of Ecological Transition Histories Up to Spring 3rd–Grade in the  Longitudinal Sample from Birth 
to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S3 
Number of Residential Moves B–S3 (range = 0–5+) Row 
Mean 














































































Number of Residential Moves FK–S3 (range = 0–2+) 
 






















































As before, one can observe contrary–to–expectation results in both tables where higher 
levels of ecological transition histories show average test scores that are higher not only than 
those observed at lower levels of ecological transition histories, but also than the marginal 
averages. As mentioned above this occurs for (historical) school changers, but it applies to 
(historical) movers and leavers as well. If I do not count the moves occurred before the 
beginning of schooling, the distinctions across mid–levels of ecological transition histories 
would be confounded. However, the higher average test scores displayed in the column 
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indicating ‘5 or more’ moves, begin to emerge even in the column indicating ‘2 or more’ moves. 
However, the majority of those averages are lower than those displayed in the row averages.  
Finally, Table 4.10.1 through Table 4.10.3 refer to the whole time period from fall 
kindergarten to spring 5 th–grade. These seem to largely consolidate the results previously 
presented, notwithstanding the range on the school change dimension which now runs up to ‘4 
or more’ changes. Specifically, Table 4.10.1 shows that the percentages of students who have 
never experienced either a residential move or a school change is now quite low when 
compared to the homologous cell frequencies from previous time points. However, one can 
notice that the overall size of each of the four historical ecological transition statuses still differs 
quite a bit depending on whether or not the number of residential moves experienced before 
kindergarten entry are factored in (i.e. historical stayers, ’13.5% vs. 28.5%’; historical 




Table 4.10.1 Weighted Cross–Tabulation (Cell Percentages Presented) of Number of Residential 
Moves Counted from Different Starting Points to Spring 5th–Grade BY Number of School Changes 
between Fall Kindergarten and Spring 5 th–Grade in the Longitudinal Sample from Birth to Spring 5th-
Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S5 
Number of Residential Moves B–S5 (range = 0–5+) Row 
Total 
(N) 0 1 2 3 4 5+ 
0 13.5% 12.0% 6.1% 2.7% 1.3% 1.0% 
36.6% 
(2,837) 
1 8.9% 9.2% 6.0% 3.2% 1.9% 1.6% 
30.8% 
(2,388) 
2 3.6% 6.3% 3.2% 2.6% 1.2% 1.0% 
17.9% 
(1,384) 
3 1.4% 2.6% 2.0% 1.5% 0.9% 0.7% 
9.1% 
(701) 




















Number of Residential Moves FK–S5 (range = 0–2+) 
 
0 1 2+ — — — 
0 28.5% 6.1% 2.0% — — — 
36.6% 
(2,837) 
1 18.8% 9.2% 2.8% — — — 
30.8% 
(2,386) 
2 9.5% 6.4% 1.9% — — — 
17.8% 
(1,383) 
3 4.2% 3.6% 1.4% — — — 
9.2% 
(711) 
















The patterns of relationships between both 5th–grade test scores and ecological transition 
histories up to spring 5th–grade are more defined than those expressed by the results from the 
previous time window. Since I will use these tables as basis of comparison for the results from 
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the achievement growth models, it is useful to emphasize what happens to each (historical) 
ecological transition group. 
Table 4.10.2 Weighted Means (Standard Deviations in Parentheses) of Reading IRT Scale  Scores Across 
Levels of Ecological Transition Histories Up to Spring 5 th–Grade in the Longitudinal Sample from Birth 
to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S5 
Number of Residential Moves B–S5 (range = 0–5+) Row 
Mean 





























































































Number of Residential Moves FK–S5 (range = 0–2+) 
 
































































For the first time, historical stayers show both average test scores that are higher than 
both row and column average regardless to whether or not pre–school moves are counted. 
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Table 4.10.3 Weighted Means (Standard Deviations in Parentheses) of Math IRT Scale Scores Across 
Levels of Ecological Transition Histories Up to Spring 5 th–Grade in the Longitudinal Sample from Birth 
to Spring 5th-Grade (FK-S5; Non-Imputed Data) 
Number of School 
Changes FK–S5 
Number of Residential Moves B–S5 (range = 0–5+) Row 
Mean 





























































































Number of Residential Moves FK–S5 (range = 0–2+) 
 































































For historical movers, however, counting vs. not counting the number of pre–
kindergarten moves still makes a difference in discriminating between higher and lower 
achievers: when considering the number of moves from birth, the average test scores are 
(almost) the same across different levels or residential mobility; on the contrary, when number 
 110 
of moves are counted from the beginning of schooling, the relationship becomes negative with 
lower test scores for ‘2 or more’ moves. 
The following description summarizes the achievement patterns of historical changers: 
for reading skills, the higher the number of school changes the lower the test score with or 
without the pre–school moves factored in44; for math skills instead, the descending pattern of 
average test scores is interrupted at ‘3’ school changes, which shows a higher average math 
score than both ‘2’ and ‘4 or more’ school changes; this difference is larger when pre–school 
moves are considered. 
Lastly, historical leavers do not show an overall distinct positive or negative pattern of 
association between average test scores and levels of “leaves” irrespective to whether or not one 
considers the pre–school moves. Instead, in both scenarios this group of students can be divided 
into the sub–group showing higher and the sub–group showing lower average test scores. Such 
division is not futile once one realizes that the students with higher averages have mostly 
experienced a higher number of leaves, whereas the contrary holds for students with lower 
average test scores. Moreover, some of these high(er) achieving historical leavers show average 
test scores that are even equal or higher than the average test scores showed by historical 
stayers (see for example in Table 4.10.2, top panel ‘moves = 2’ & ‘changes = 5+’, or bottom panel 
‘moves = 1’ & ‘changes = 2+’; and in Table 4.10.3, top panel ‘moves = 2’ & ‘changes = 5+’).  
In sum, ecological transitions appear to be a widespread phenomenon in the pre–teen 
years of life for this cohort of kindergartners. Generally speaking, higher levels of ecological 
                                                                 
44 In the reading of these results I don’t give to much weight to the average ‘150.5 (SD = 11.8)’ of the group 
with ‘4 or more’ school changes in the top panel of Table 4.10.2, because the cell frequency is only 0.3% of 
the total sample.  
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transitions seem to be associated with lower academic achievement. However, somewhat 
different patterns of association emerge depending on whether: (1) students are classified on the 
dimension of residential mobility separately from the dimension of school change, or on their 
combination; and, (2) pre–school residential moves are counted in determining the levels of 
ecological transition histories or not. 
When ecological transition histories are accounted by considering each of the two 
constituting sub-dimensions separately, it emerges that the inverse linear association applies 
more stringently to school change. The associations between cognitive assessments and 
residential mobility appears to be more contingent on whether or not pre-school history of 
residential mobility is taken into account. When I consider home moves since child’s birth, the 
relationship is less than linear because at some high levels of mobility students fare better on 
test scores than their peers who moved less.  When, however, I count only the moves that 
occurred after the beginning of schooling, the above relationship is smoothly linear and inverse, 
as expected.  
When I combine together both conceptual dimensions and discriminate among 
(historical) stayers, movers, changers and leavers, the associations between test scores and 
ecological transition histories differ contingent on whether or not the pre–kindergarten moves 
are counted. However, the longer the time window considered the more the patterns of 
association become defined and some of those differences seem to wane. Generally speaking, 
historical changers show a negative association between test scores and number of school 
changes, whereas historical leavers can be divided into the group with higher levels of 
ecological transition histories and, surprisingly, higher average test scores, and the group 
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characterized with lower average assessments but also with a less intense histories of ecological 
transitions. This raises the question whether this difference is fortuitous or the pre-school home 
moves unveil specific processes that further distinguish types of (hyper) mobile students. This is 
an issue I address in the following chapters. 
CHAPTER SUMMARY AND DISCUSSION 
My goal in this chapter was to describe both short- and long-term ecological transition 
patterns and to sketch a preliminary profile of the groups of students according to type and 
timing of transitions.  I conducted this stage of analysis in two distinct parts:  first, for the short-
term, I assessed the students’ ecological transition statuses at each round of data collection and 
explored separately their characteristics within each conceptual domains; second, for the long-
term, I examined longitudinally the extent of residential mobility and school change separately 
for each grade, and evaluated their associations with academic achievement. For a better grasp 
of these long-term dynamics, I also investigated the heuristic value of two different operational 
definitions of the history of residential mobility, that is: one that counted the number of home 
moves starting from the child’s birth and a second one that counted the moves since the 
beginning of schooling. 
The wave-by-wave descriptions revealed that this cohort of students experienced much 
residential mobility before the beginning of schooling, very little school change during the 
kindergarten year, and then, a substantial (and constantly increasing) amount of ecological 
transitions (“moves” and/or “changes”) in each of the following grades. Although a sizeable 
share of these students experienced ecological transitions across multiple waves of data, not all 
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of them go through exactly the same type of transition (e.g. always: moving, or changing school 
for structural reasons, or etc.). This natural reshuffling, together with the constant decrease of 
stayers across grades, changed the compositional characteristics of the eco-transition statuses at 
each wave. 
Before the beginning of schooling, movers are overall less advantaged than stayers with 
higher frequency movers presenting clear characteristics of disadvantage. A very similar 
situation of disadvantage applies also to volitional changers in kindergarten. Then, for the 
following waves, two out of the five groups maintain constant features across grades, while the 
profile of the other three changes. Specifically; 
1. Stayers constantly appear as the most advantaged and a generally higher 
achieving group;  
2. Leavers represent the group that on average achieved the least and was the 
most disadvantaged in 1st-, 3rd- and 5th-grade;  
3. Movers was a low achieving and disadvantaged group in 1 st- and 3rd-grade but 
by the end of 5th-grade, while still expressing some disadvantage in family 
resources, it became the highest achieving group on average;  
4. Structural changers represented a small and high achieving group of students 
in 1st-grade, when its relatively advantageous characteristics appear to be 
dependent on the fact they were, in the overwhelming majority, concentrated 
in a rural locale. In the following two grades, their demographic and family 
resources became more variable, but it remained a relatively higher achieving 
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group.  However, a high proportion of student changes school in 5th grade, 
since in most areas students enter the middle grades in the 5 th grade and are 
required to change school.  Thus, structural changers may not have distinct 
characteristics in the 5th grade since change of school is a matter of school 
policy that would affect all families in a given area. 
5. Finally, volitional changers were identified as high achieving and relatively 
advantaged children in 1st-grade, but low achieving and disadvantaged 
students in both 3rd- and 5th-grade. This cross-grade difference seems consistent 
with the interpretation that later school transfers may be a consequence of 
student’s disengagement (Rumberger, 2003; Rumberger & Larson, 1998). When 
considering average psychological characteristics, 3rd- and 5th-graders show 
lower academic predisposition and interpersonal competence, and higher 
problem behaviors, than 1st-graders (compare Table 4.3 through 4.5). 
The general starting point in the literature is to assume ecological transitions as 
detrimental for the general well-being of children, with the further specification that high 
frequency of transitions equals more negative effects since multiple moves and/or changes may 
be synonym of more general adverse circumstances (Jelleyman & Spencer, 2007). The last three 
types above identify students who have characteristics that change and mix differently across 
waves. Further, in later grades the likelihood of experiencing multiple ecological transitions 
increases. However, movers in 5th-grade are high achievers but with relatively lower family 
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resources: it seems reasonable to ask whether the above linearity assumption is tenable in this 
group of students over a long period of time. 
I addressed this question by assuming a long-term approach and describing the overall 
trajectories of ecological transition histories and their bivariate associations with school 
achievement by considering first home moves and school changes separately, and then in 
combination, which allows me to distinguish the four groups labeled as historical: stayers, 
movers, changers and leavers. The findings for the fully longitudinal sample show that when I 
consider the cumulative number of moves counted from child’s birth through spring of 1 st-, 3rd- 
and 5th-grade, the relationship between residential mobility and relative achievement in those 
grades is not negative and linear as the literature indicates but, at some high levels of mobility 
the average achievement increases rather than decreases (for both tests across all three grades). 
When I use the number of moves starting from kindergarten entry, the above relationship 
became instead linear and inverse. I found the same relationship pattern in the relationship 
between the cumulative number of school changes and the two test scores. With some 
exceptions depending on how wide the time window investigated was, these differences 
emerged even when I considered both dimensions combined. The group of historical leavers, 
across all three time windows considered, consistently shows higher average test scores 
associated with more intense levels of ecological transition histories. 
My interpretation for those somehow unexpected results relies on the observation that 
higher levels of mobility refer to smaller number of cases compared to the lower ones; this 
means that few outliers can influence the average score sensibly. This seems to be corroborated 
in part by the larger standard deviations of some of those (higher) averages when residential 
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mobility and school change are considered separately. In theoretical terms it may indicate: 
either, that after a certain threshold, mobility stops being experienced as a negative event, but 
the previous moves provide indeed a sort of antidote against the stressors of further residential 
mobility (Scanlon & Devine, 2001). However, when the two dimensions are combined, some of 
those higher averages have smaller standard deviations, which instead seems to indicate that a 
more intense ecological transition history stimulates in some students a high level of resilience 
which then translates in more successful academic trajectories compared to less adaptive peers 
(Obradović et al. 2009). 
Overall, these preliminary results depict a more complex dynamic of ecological 
transitions than some of the literature reports. This in part seems to depend on the level of 
detail allowed by the use of multiple waves of data. In the next two chapters I will present the 
results of the multivariate analysis that will follow the same logic applied in the present 





MULTIVARIATE ANALYSIS: ECOLOGICAL TRANSITIONS IN SHORT-TERM PERSPECTIVE 
INTRODUCTION 
In the previous chapter, I described children’s ecological transitions from two different 
perspectives: first, residential mobility and school change statuses at each time point, following 
a short term perspective; second, histories of residential mobility and school change across time 
points, following a long-term perspective. In the present chapter I continue to investigate the 
short-term perspective through multivariate analysis, while in the following chapter I will 
continue with multivariate analysis in a long-term perspective.     
The present chapter addresses the following research question: what is the impact of 
ecological transitions on short-term school achievement during the elementary school grades? 
I run a series of OLS regression models for each of the five time points. The regression 
models for the fall of kindergarten sample, used to examine differences in academic readiness, 
consist of three models; the other four series, used to investigate the change in academic 
achievement between contiguous time points, consist of four models each. These models tap 
into the same conceptual domains entered in the same order (i.e. first, basic individual and 
school attributes; second, social capital; third classroom/school characteristics; fourth, family 
resources). Each of these domains consists of the time-varying version of the same variables 
(together with the fixed measures). This correspondence is only minimally contravened to 
reflect the rationale of the study, that is: at kindergarten entry, “social capital” consists only of 
variables referring to the household sub-domain (no parent-school sub-domain and child’s use 
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of free time after school). Using three, rather than four models is justified since there is no 
influence of class/school characteristics to account for. In addition, a few basic child 
characteristics (i.e. the language spoken at home is not English, child is a kindergarten repeater, 
and attended kindergarten for half day) are used only in the kindergarten and 1 st-grade series 
because either their effect wanes over time (see Chapter 3, footnote 5) or they do not apply any 
longer to students in later school years (I will address sample-specific differences in the relative 
sub-sections). Each of those domains corresponds to a specific hypothesis that I test at each time 
point. The broader theoretical context of the hypotheses may be useful to briefly summarize. 
Part of the literature has documented that ecological transitions have a negative contribution to 
youth general well–being and academic functioning (Scanlon & Devine, 2001). Moreover, 
children’s ability to adapt to stressful events depends on their cognitive, social and emotional 
development (Masten, 2009). Therefore, I expect the lower test scores of students who 
experienced ecological transitions, when compared to those who did not, can be explained by a 
host of factors related to individual student and school characteristics, social capital, school and 
classroom characteristics, and family resources.  Based on these expectations I develop the 
following hypotheses: 
Hypotesis 1 - After accounting for basic individual and school characteristics (e.g. 
child’s sex, race/ethnicity, psychological traits, region, etc.), students who 
experienced ecological transitions have lower test scores than those who 
did not; 
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Social capital is one of the main resources crucial to socialization serving as emotional 
and intellectual support. Research showed the key role that family plays in child development 
(Doherty & Hughes, 2009) and how youth adjust in school (Coleman, 1988). Moreover, the 
relationships that parents entertain with other adults help to understanding children’s behavior 
in different circumstances and establishing norms (Furstenburg et al., 1999). The relationships 
with peers facilitate the development and expression of children’s attitudes and behaviors 
(Crosnoe, 2000). Therefore: 
Hypotesis 2 - After controlling for social capital resources (i.e. household social capital, 
parent-school relations, and child’s use of free time after school), the 
negative association between ecological transitions and the dependent 
variables decreases; 
Schools are a reflection of the broader communities in which they are embedded because 
similar families make similar decisions about where to live. Moreover, because of the 
intersection between residence and schooling, the community in which families decide to live 
translates into which school their kids will attend. Research showed that factors affecting school 
effectiveness are school social composition and organization (Rumberger, 1999). Therefore: 
Hypotesis 3 - After controlling for classroom and school characteristics, the negative 
impact of school changes lowers (does not apply to FKs); 
A well-established finding in social research is the importance of parents in determining 
their children’s future (Laureau, 2000). Family resources transmitted from parents to children in 
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different forms through their of economic capital, cultural capital, and human capital, equip 
children with habits, tastes and dispositions to better face stressful life events. Therefore:   
Hypotesis 4 - After controlling for family resources (e.g. SES, parents’ education, etc.), 
the negative impact of ecological transitions becomes null.  
Each of these expectations logically follows from existing literature, but taken altogether 
they posit a further (meta) question: are the results emerging from the analysis consistent over 
time? As I will report in the following pages, results vary, sometime unexpectedly, across time 
points. However, they are consistent for both outcomes, although math test score seems to be 
more sensitive than reading to the associations with the main independent variable. 
FALL OF KINDERGARTEN: SCHOOL READINESS 
In predicting school readiness I use the only cross-sectional sample selected for the 
whole analysis (see above Chapter3, Analytic Samples). Data on the main independent variable 
were collected retrospectively, by asking parents to recollect the ecological transitions that 
occurred between child’s birth and the time of interview. Because of this longer period of time, 
which translates in a higher frequency of home moves, I distinguish ‘stayer’ and ‘mover’ by the 
“number of residential moves” capped at ‘5 or more’45 rather than the (dichotomous) typology. 
As the bivariate analysis showed, children who moved only once (33.6%) are on average similar 
to stayers (35.6%) but differed from children who moved more than once (30.8%). Thus, I used a 
trichotomous variable rather than a dichotomy since cumulating all movers together in one 
category would have confounded the results. 
                                                                 
45 Using “number of residential moves” with its original range produces (almost) identical results.  
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Table 5.1 shows the three models (i.e. Model I thru Model III) for each of the two 
outcomes: Reading IRT Test Score and Math IRT Test Score. The pattern of relationships that 
emerges is common to both dependent variables except minor differences regarding the 
statistical significance of few control variables. 
In ‘Model I’ for Reading IRT Test Score, when I adjust for basic controls the regression 
parameter (i.e. ‘b’) of the variable indicating number of moves is negative and statistically 
significant: each additional residential move corresponds to a test score decrease of -0.27 points 
(p = .000). After introducing the variables from the social capital domain (Model II), the 
coefficient indicates a test score decrease of -0.20 points associated with residential moves, an 
association which remains highly statistically significant (p = .001). In Model III the relationship 
between number of moves and reading test score is completely explained away by the new 
predictors pertaining to the family resources domain: all the newly introduced variables are 
statistically significant and the parameter value for number of moves becomes positive and 
statistically non-significant (0.09, p = .131).  
Following with the results for Math IRT Test Score, ‘Model I’ shows that when the basic 
controls are held constant, each additional home move reduces the fall of kindergarten math 
assessment by 0.32 points (p = .000). The penalty of each additional move becomes -0.24 (p 
= .000) after including the social capital predictors in the second model. In the last model, the 
main relationship of interest is explained by the new predictors, which make the mobility 
parameter close to zero and statistically non-significant (0.04, p = .387). 
In sum, the results in these two sets of models are consistent with the preliminary 
description given in the previous chapter. They corroborate the hypothesis that, at least at the 
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beginning of schooling, the negative association between residential mobility and school 
readiness is a byproduct of disadvantage in family resources at the disposal of pre-school 
children.   
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Table 5.1 Unstandardized OLS Regression Coefficients for Reading/Math IRT Scale Scores in Fall Kindergarten (FK) Sample (NFK = 17,173) 
Conceptual Domain 
Variable 
Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model I Model II Model III 
b p b p b p b p b p b p 
Number of Residential Moves Birth-FK -0.27 .000 -0.20 .001 0.09 .131 -0.32 .000 -0.24 .000 0.04 .387 
Basic Individual and School Characteristics Domain            
Male -0.34 .018 -0.35 0.12 -0.50 .000 1.08 .000 1.07 .000 0.94 .000 
Race/Ethnicity             
White (Ref. Category) — — — — — — — — — — — — 
Black -2.88 .000 -2.09 .000 -0.21 .425 -4.27 .000 -3.68 .000 -1.95 .000 
Hispanic -3.33 .000 -3.14 .000 -1.34 .000 -3.94 .000 -3.82 .000 -2.16 .000 
Asian 4.44 .000 3.92 .000 3.02 .000 2.67 .000 2.22 .000 1.38 .001 
Other Race/Ethnicity -2.00 .013 -1.62 .015 -0.66 .240 -2.80 .000 -2.52 .000 -1.63 .002 
Student’s Age in Months 0.27 .000 0.30 .000 0.30 .000 0.39 .000 0.41 .000 0.42 .000 
Home Language Is Not English -3.04 .000 -3.51 .000 -1.91 .000 -3.14 .000 -3.57 .000 -2.11 .000 
Child Is a Kindergarten Repeater 0.72 .128 1.02 .026 1.29 .003 -0.75 .082 -0.49 .240 -0.25 .513 
Approaches to Learning 5.07 .000 4.71 .000 4.25 .000 5.38 .000 5.07 .000 4.65 .000 
Interpersonal Behavior -0.44 .016 -0.53 .002 -0.66 .000 -0.51 .003 -0.58 .000 -0.70 .000 
Externalizing Problem Behavior 0.84 .000 0.70 .000 0.64 .000 0.67 .000 0.58 .000 0.53 .000 
School Region             
North-East (Ref. Category) — — — — — — — — — — — — 
Midwest -0.73 .115 -0.49 .265 -0.47 .238 -0.23 .566 -0.04 .915 -0.03 .927 
South -0.20 .574 -0.17 .617 0.23 .435 -0.41 .220 -0.35 .263 0.02 .944 
West -0.12 .781 -0.04 .931 0.02 .950 -0.08 .838 -0.03 .947 0.03 .917 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model I Model II Model III 
b p b p b p b p b p b p 
Urban (Ref. Category) — — — — — — — — — — — — 
Suburban 0.54 .054 0.48 .067 0.21 .356 0.39 .137 0.34 .162 0.09 .667 
Rural -2.49 .000 -2.09 .000 -1.25 .001 -2.22 .000 -1.86 .000 -1.08 .000 
Social Capital Domain             
Single-Parent Family   -1.90 .000 -0.19 .195   -1.59 .000 0.03 .825 
Num. of Siblings in Household   -0.92 .000 -0.80 .000   -0.52 .000 -0.40 .000 
Mother’s Employment Status             
Not Working (Ref. Category)   — — — —   — — — — 
Working Part-Time   0.22 .289 -0.33 .082   0.58 .001 0.08 .628 
Working Full-Time   -0.31 .092 -0.86 .000   -0.06 .711 -0.56 .000 
Parental Educ. Aspirations for Child   1.09 .000 0.44 .000   1.05 .000 0.46 .000 
Family Resources Domain             
Mother’s Age in Years FK     0.06 .000     0.06 .000 
Parental Highest Level of Education     0.53 .000     0.57 .000 
Socio-Economic Status     1.88 .000     1.48 .000 
Level of Welfare Assistance     -0.78 .000     -0.79 .000 






















A GRADE-BY-GRADE ANALYSIS: ACADEMIC ACHIEVEMENT  
In this section, I present the results of the grade-by-grade multivariate analysis in which 
I use the four lagged analytic samples, and run a series of OLS regressions consisting of four 
models each. Each set of four models predicts reading and math test score change during two 
consecutive time points of data collection. The general differences from the previous models 
that predicted school readiness are: the model tapping into social capital now includes the other 
two sub-domains (parent-school relations and child’s use of her/his free time); and 
“classroom/school characteristics” is the additional conceptual domain represented in each 
series ‘Model III’ (the “family resources conceptual domain”) becomes ‘Model IV’). From now 
on, the emphasis is on the effect that the ecological transitions occurring between two 
consecutive time points have on students’ learning of reading and math achieved within that 
same time window. The main independent variable is the typology distinguishing the various 
ecological transition statuses/groups. I detail the results following the natural succession of 
school grades 
The Kindergarten Year 
The results for the spring of kindergarten sample are presented in Table 5.2 below. In 
this part of the analysis the main variable of interest, the ecological transition typology, has only 
two possible states referring to whether or not the child has changed school during the 
kindergarten year. Of course, since this decision is made after the beginning of the school year, 
this changing status identifies volitional changers. By moving from the simpler to the more 
complex model in the table, the positive coefficient of school change progressively increases for 
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both outcomes: it approximates statistical significance in the final models predicting reading 
test score change during the school year; it replicates its statistical significance across all models 
when predicting math test score change (compare b-parameter for “Changed School FK-SK” 
across columns).  Both dependent variables share similar patterns of relationships with the 
other variables in the models: the trends of their parameters are never erratic as the complexity 
of the models increases. Yet, these results seem surprising not only in light of the theoretical 
expectations, but because of the consistency of their ascending trend considering the modest 
size of the group of school changers (i.e. 3.9% of the analytic sample). The additional question is 
then whether the relationship between school change and achievement growth that occurred 
during kindergarten is just a statistical accident, or the significant parameter is a valid 
representation of a “true” relationship and some/all of the variables act as suppressors or 
distorters46 (I will address this question after the discussion of the results presented in Table 5.2). 
Furthermore, a more focused reading of the results of the bivariate analysis (Chapter 4) 
                                                                 
46 Suppression occurs when a relationship between two variables is concealed by a third variable, named 
accordingly suppressor (see Aneshensel, 2013; Treiman, 2009). Within the field of survey research, 
Rosenberg (1968) had refined such definition by distinguishing suppressor from distorter depending on 
whether controlling for such third variable let a zero bivariate association to emerge (or alternatively, a 
weaker negative/positive one to become stronger), or reverse an existing negative (or positive) bivariate 
association into a positive (or negative) one. Cohen and Cohen (1975) essentially mapped the same 
distinctions but, from a behavioral science perspective, explicitly tri-partitioned suppression into classical 
(for zero or near zero bivariate correlation), cooperative (when “b” is larger than “r”), and net (when “b” 
and “r” have opposite sign).      
As a historical side note, it should be recalled that both of those traditions “absorbed” the literature on the 
paradoxes of multivariate analysis, for example: Tschuprov (1939) and Simpson (1951) paradoxes in 
mathematical statistics, or Lubin (1957) and Eyesenk (1970) paradoxes in psychology. Survey 
methodologists however, developed a more systematic terminology that conjugated the syntactic analysis 
from such literature (i.e. the decomposition of the association/correlation among variables) with a specific 
semantics aimed at classifying the various relationships between a dependent and independent variable 
when controlling for a  third factor (i.e. the meaning of a relationship as replication, interpretation, 
explanation, etc.) —  which came to be known as the Lazarsfeld’s elaboration model, although the further 
developments came later with Rosenberg.  
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highlights that although volitional school changers have lower cognitive scores in both 
semesters than stayers, the relative average growths in reading and math looks quite similar in 
both groups: stayers have a wider growth in reading, changers have a slightly larger growth in 
math47. The suggestion that school changers could learn at the same pace as stayers seems 
plausible if based on these bivariate association, but it is still not warranted because one doesn’t 
know how the influence of social and economic disadvantage plays out in the multivariate 
context. 
When considering reading assessment, the estimate for school change in ‘Model I’ is 
positive but statistically non-significant (0.44, p = .356). When I add the variables from the social 
capital domain in the second model, the school change parameter increases to 0.65 with a lower, 
although still statistically non-significant, p-level (p = .170). In the third model, the dummy 
variable indicating school change approximates statistical significance: the b-parameter equals 
0.93 with p = .055, result which is basically replicated in ‘Model IV’ when I include family 
resources.  
The above associations are mirrored when predicting the math test score change, 
although in these models the relationship with school change is statistically significant across all 
models. In the first model, volitional changers show a growth of math scores at by the end of 
kindergarten that is 1.49 (p = .000) points higher than stayers, when controlling for the other 
measures. In ‘Model II’ the above parameter becomes stronger and remains statistically 
significant (1.71, p = .000). A further increase in the magnitude of this parameter occurs after the 
                                                                 
47 That is: in reading, the average growth is 10.3 for changers vs. 11.1 for stayers; in math, the average 
growth is 10.7 for changers vs. 10.2 for stayers. The minuends and subtrahends of both pairs of 
differences are respectively the group-average test scores in reading and math at spring and fall of 
kindergarten (see Chapter 4, Table 4.2). 
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inclusion of classroom and school characteristics in ‘Model III’: students who changed school 
have a test score increase that on average is almost two points higher than stayers (1.93, p = .000) 
when controlling for all other variables. Finally, in the last model, the parameter for school 
change remains substantially the same (1.92, p = .000). 
All the hypotheses are not supported by these analyses in the way they were originally 
stated: the group of volitional changers shows a faster, rather than a slower, learning during 
kindergarten when compared to stayers. The evidence is stronger for math than reading test 
score growth, but the association between school change and both outcomes is partially due to 
social capital and class/school characteristics (family resources does not play any role in altering 
that relationship). Those two domains include suppressors that limit the strength of association 
between school change and both test scores.  
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Table 5.2 Unstandardized OLS Regression Coefficients for Reading/Math IRT Scale Scores in Spring Kindergarten (SK) Sample (NSK = 16,199) 
Conceptual Domain 
Variable 
Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p B p b p 
Changed School FK-SK 0.44 .356 0.65 .170 0.93 .055 0.92 .057 1.49 .000 1.71 .000 1.93 .000 1.92 .000 
Basic Individual and School Characteristics Domain              
Reading/Math IRT FK 1.06 .000 1.05 .000 0.95 .000 0.95 .000 1.00 .000 0.99 .000 0.91 .000 0.90 .000 
Male -0.16 .261 -0.19 .198 -0.13 .375 -0.18 .242 0.80 .000 0.86 .000 0.78 .000 0.74 .000 
Race/Ethnicity                 
White (Ref. Category) — — — — — — — — — — — — — — — — 
Black -1.62 .000 -1.28 .000 -1.01 .000 -0.91 .002 -2.19 .000 -2.03 .000 -1.64 .000 -1.53 .000 
Hispanic -0.42 .219 -0.32 .358 -0.10 .775 0.02 .961 -0.84 .001 -0.76 .004 -0.57 .017 -0.43 .075 
Asian 1.58 .002 1.63 .002 1.82 .000 1.70 .001 0.31 .495 0.37 .406 0.38 .393 0.21 .629 
Other Race/Ethnicity -0.68 .022 -0.53 .080 -0.43 .156 -0.40 .191 -0.99 .001 -0.89 .002 -0.63 .027 -0.60 .037 
Student’s Age in Months 0.01 .735 0.02 .388 0.01 .618 0.01 .478 0.07 .000 0.07 .000 0.07 .000 0.07 .000 
Home Lang. Is Not English -0.62 .114 -0.57 .137 -0.31 .396 -0.21 .555 -0.68 .004 -0.52 .038 -0.44 .067 -0.33 .169 
Kindergarten Repeater -2.04 .000 -1.94 .000 -1.40 .000 -1.35 .000 -1.66 .000 -1.57 .000 -1.29 .000 -1.25 .000 
Attended Kinder. Half Day -1.70 .000 -1.67 .000 -1.73 .000 -1.77 .000 -1.35 .000 -1.33 .000 -1.37 .000 -1.41 .000 
Approaches to Learning 2.60 .000 2.55 .000 0.76 .000 0.76 .000 2.18 .000 2.14 .000 1.07 .000 1.08 .000 
Interpersonal Behavior -0.59 .001 -0.64 .001 -0.56 .003 -0.56 .002 -0.26 .078 -0.31 .038 -0.27 .070 -0.28 .057 
Externalizing Probl. Behavior 0.14 .307 0.13 .354 -0.30 .024 -0.29 .033 0.06 .598 0.06 .599 -0.19 .112 -0.17 .161 
School Region                 
North-East (Ref. Category) — — — — — — — — — — — — — — — — 
Midwest 0.56 .085 0.56 .084 0.40 .208 0.40 .204 0.89 .000 0.86 .001 0.75 .005 0.77 .004 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p B p b p 
West 1.63 .000 1.58 .000 1.36 .001 1.38 .001 1.30 .000 1.23 .000 1.11 .000 1.14 .000 
School Urbanicity                 
Urban (Ref. Category) — — — — — — — — — — — — — — — — 
Suburban 0.04 .885 0.00 .999 0.19 .479 0.19 .492 0.18 .428 0.15 .506 0.16 .476 0.15 .510 
Rural -0.41 .299 -0.33 .400 -0.45 .291 -0.38 .376 -0.20 .516 -0.09 .760 -0.16 .598 -0.07 .833 
Social Capital Domain                 
Single-Parent Family   -0.53 .002 -0.50 .004 -0.36 .040   -0.09 .491 -0.01 .930 0.20 .159 
Num. of Siblings Household   -0.20 .001 -0.10 .069 -0.09 .121   0.00 .996 0.06 .277 0.07 .159 
Mother’s Employment Status                 
Not Working (Ref. Categ.)   — — — — — —   — — — — — — 
Working Part-Time   0.19 .282 0.03 .845 -0.02 .922   0.15 .364 0.03 .860 -0.03 .842 
Working Full-Time   0.05 .785 -0.03 .824 -0.12 .451   0.30 .014 0.26 .032 0.16 .204 
Parental Educ. Aspir. for Child   0.18 .009 0.11 .102 0.05 .443   0.14 .009 0.10 .062 0.03 .536 
Num. of Parents Talk Regular.   0.00 .871 0.01 .716 0.01 .781   0.01 .764 0.02 .458 0.01 .573 
Parent-School Communication   0.00 .960 0.04 .648 0.02 .846   -0.12 .154 -0.09 .251 -0.13 .116 
Parental Volunteering School   0.17 .001 0.11 .025 0.07 .125   0.20 .000 0.17 .000 0.13 .010 
Partic. Extra-Curricular Activ.   -0.02 .778 -0.06 .420 -0.11 .114   0.17 .005 0.15 .011 0.08 .192 
Classroom/School Characteristics Domain                
Class Size     -0.05 .030 -0.05 .029     -0.03 .127 -0.03 .119 
Teacher’s Eval. Reading/Math     2.53 .000 2.51 .000     1.83 .000 1.81 .000 
Low Academic Standards     0.07 .626 0.09 .522     -0.15 .136 -0.13 .214 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p B p b p 
School Size     0.06 .618 0.05 .655     0.14 .147 0.14 .170 
School Minority Concentration     -0.07 .514 -0.04 .723     -0.20 .018 -0.17 .052 
Number of Children Who Left School                
0 – 10 Children (Ref. Cat.)     — — — —     — — — — 
11 – 40 Children     0.35 .208 0.36 .196     0.35 .156 0.37 .138 
41 or More Children     0.08 .794 0.13 .667     0.39 .100 0.46 .052 
Family Resources Domain                 
Mother’s Age in Years FK       -0.01 .409       0.00 .786 
Parental Highest Level Educ.       0.10 .090       0.14 .010 
Socio-Economic Status       0.20 .174       0.19 .179 
Level of Welfare Assistance       -0.12 .241       -0.17 .058 




























Spring of Kindergarten to Spring of 1st-Grade 
Beginning with this sub-section and for the remaining models of the grade-by-grade 
analysis, the ecological transition typology classifies students into five groups. Moreover, the 
dichotomy referring to whether the child attended kindergarten for half day is not included in 
the models because it does not apply to this analysis.  
Table 5.3 presents the results of the regression models for the S1 sample in which I am 
predicting both reading and math test score growth from spring of kindergarten to spring of 1 st-
grade (see below). It may be useful to recall that from the bivariate analysis the groups who 
were generally disadvantaged were students who moved residence (‘mover’) and those who 
both moved and changed school (‘leaver’); students who neither moved nor changed school 
(‘stayer’) and those who changed school for non-structural reasons (’volitional changer’) 
appeared to be the most advantaged groups; and finally, students who changed school for 
structural reasons (‘structural changer’) lay somewhere in between.  
The general picture from the regression models however, shows that school change, 
either by itself or in combination with residential mobility, is associated with steeper learning 
growth. When predicting reading growth, leavers show a statistically significant and positive 
parameter throughout the analysis; when predicting math test growth, all groups except 
movers have positive and statistically significant parameters across all models.  
Specifically, the estimate for leavers in the first model predicting the change in reading 
test score between SK and S1, starts at 1.42 but with a marginal level of statistical significance (p 
= .053). It increases to 1.92 points becoming statistically significant at p = .008 when including the 
variables from the social capital domain. It is essentially replicated in both third and fourth 
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models, which show that the change in reading assessment for leavers is on average less than 2 
points higher than stayers (‘1.89, p = .008’ and ‘1.95, p = .007’). 
In general, the above trend applies also to the prediction of the math test score. In this 
case however, three out of four ecological transition groups are statistically significantly 
different from stayers throughout the analysis and all with positive parameters. The parameters 
of these three ecological transition groups are all positive. The group of structural changers has 
an average math test score change that is 2.19 points higher (p = .016) compared to stayers 
holding all basic individual and school characteristics in the first model constant. This 
parameter is basically replicated when entering the variables of social capital in the second 
model (2.13, p = .015), but decreases somewhat with the inclusion of the class/school 
characteristics (1.97, p = .015), and then remains constant in ‘Model IV’ that adds family 
resources. Volitional changers have a positive and statistically significant parameter across the 
four models. Moreover, its magnitude hovers around 1 point in terms of test score across all 
models. Finally, the result for leavers are almost an exact duplicate of those from the models 
predicting reading achievement: in ‘Model I’ the b-coefficient is 1.75 (p = .000), it increases to 
2.02 (p = .000) when the variables from the social capital domain are introduced, then it is 
replicated in both third and fourth model.  
Overall these results do not support any of the posited hypotheses. They suggest 
however, that in this particular time window, the only ecological transition that matters is 
school change: all students experiencing an academic transfer show a steeper learning growth 
than stayers. According to the magnitude of the estimates, school change is more advantageous 
for leavers (the most disadvantaged group) and structural changers than volitional changers 
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(the most advantaged group). Those results suggest that leavers’ faster learning is mostly a 
capitalization of their set of social resources. The dual experience of home mobility and school 
change deplete families of their social capital. After the (ecological) transition those families 
may then try to re-accumulate social resources, which in turn accelerate leavers’ learning 
growth. This does not seem to be the case for both structural and volitional changers who, 
although experience dynamics stemming from different structural characteristics48, keep the 
part of social capital related to their “sphere” of residence 49  intact. In fact, for structural 
changers the transfer is expected, and whatever post-transition change in social capital they 
may directly or indirectly experience, it does not change their pace of their growth, which is 
faster than those of stayers; what seems to moderately matter is the set of classroom and school 
characteristics that explain part of that growth. For volitional changers instead, it seems that the 
faster learning growth is due to their tendency to move to better schools. The math growth for 
volitional changers is higher than stayers but lower than both structural changers and leavers.  
                                                                 
48 Recall from the bivariate analysis that structural changers were mostly concentrated in rural areas 
(almost 60%). 
49 To a certain extent this may apply also to movers who, because did not change school, may likely live 
in a close by area, therefore maintaining this part of social capital.  
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Table 5.3 Unstandardized OLS Regression Coefficients for Reading/Math IRT Scale Scores in Spring 1st–Grade (S1) Sample (NS1 = 14,277) 
Conceptual Domain 
Variable 
Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Ecological Transition Status S1                 
Stayer (Ref. Category) — — — — — — — — — — — — — — — — 
Mover -0.29 .577 -0.09 .849 -0.10 .831 0.04 .941 -0.28 .349 -0.19 .520 -0.20 .500 -0.14 .640 
Structural Changer -0.41 .842 -0.36 .854 0.38 .805 0.32 .834 2.18 .016 2.13 .015 1.97 .015 1.97 .013 
Volitional Changer 0.59 .483 0.47 .584 0.61 .457 0.51 .537 0.99 .023 0.89 .039 1.19 .005 1.10 .010 
Leaver 1.42 .053 1.92 .008 1.89 .008 1.95 .007 1.75 .000 2.02 .000 2.01 .000 2.04 .000 
Basic Individual and School Characteristics Domain              
Reading/Math IRT SK 1.19 .000 1.15 .000 0.93 .000 0.92 .000 1.06 .000 1.03 .000 0.89 .000 0.88 .000 
Male 0.31 .386 0.50 .163 0.57 .104 0.41 .247 2.18 .000 2.42 .000 1.76 .000 1.69 .000 
Race/Ethnicity                 
White (Ref. Category) — — — — — — — — — — — — — — — — 
Black -3.05 .000 -2.51 .000 -0.79 .174 -0.39 .511 -3.55 .000 -3.43 .000 -2.76 .000 -2.69 .000 
Hispanic -2.27 .002 -2.07 .004 -0.76 .309 -0.39 .604 -1.25 .017 -1.14 .024 -0.80 .081 -0.56 .225 
Asian 0.33 .762 0.68 .529 1.45 .167 1.11 .280 -1.98 .004 -1.73 .012 -1.51 .021 -1.88 .003 
Other Race/Ethnicity -2.83 .008 -2.48 .017 -1.04 .275 -0.85 .361 -2.27 .006 -2.19 .009 -1.65 .029 -1.68 .026 
Student’s Age in Months 0.07 .113 0.10 .023 0.09 .033 0.10 .023 0.03 .369 0.05 .123 0.06 .092 0.06 .057 
Home Lang. Is Not English -3.14 .000 -3.24 .000 -2.05 .011 -1.63 .044 -0.42 .395 -0.39 .438 -0.28 .559 0.01 .982 
Kindergarten Repeater -4.77 .000 -4.52 .000 -2.92 .000 -2.84 .001 -2.66 .000 -2.56 .000 -1.95 .001 -1.91 .002 
Approaches to Learning 6.69 .000 6.38 .000 2.11 .000 2.11 .000 3.79 .000 3.69 .000 1.67 .000 1.68 .000 
Interpersonal Behavior -1.15 .010 -1.29 .004 -0.99 .022 -1.05 .016 -0.37 .235 -0.45 .139 -0.43 .123 -0.47 .097 
Externalizing Probl. Behavior -0.08 .803 -0.01 .978 -0.59 .080 -0.55 .101 0.14 .553 0.18 .444 -0.20 .392 -0.20 .400 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
North-East (Ref. Category) — — — — — — — — — — — — — — — — 
Midwest -0.05 .937 -0.04 .955 -0.55 .361 -0.49 .412 1.23 .044 1.18 .051 1.33 .025 1.42 .017 
South -0.16 .783 0.07 .895 0.60 .267 0.71 .188 1.45 .022 1.58 .010 1.86 .004 1.95 .002 
West 0.13 .871 0.14 .852 0.86 .242 0.82 .263 0.58 .314 0.53 .348 0.76 .187 0.77 .175 
School Urbanicity                 
Urban (Ref. Category) — — — — — — — — — — — — — — — — 
Suburban 0.71 .155 0.63 .192 0.43 .385 0.30 .535 0.79 .035 0.76 .037 0.37 .342 0.33 .399 
Rural -1.20 .132 -0.59 .429 -1.54 .035 -1.33 .067 -1.11 .061 -0.72 .212 -1.21 .039 -1.04 .069 
Social Capital Domain                 
Single-Parent Family   -0.46 .366 -0.17 .732 0.42 .422   0.24 .456 0.30 .322 0.57 .093 
Num. of Siblings Household   -0.22 .181 0.04 .781 0.11 .499   0.07 .504 0.18 .093 0.17 .116 
Mother’s Employment Status                 
Not Working (Ref. Categ.)   — — — — — —   — — — — — — 
Working Part-Time   0.68 .180 0.58 .222 0.42 .386   0.20 .586 0.29 .395 0.23 .519 
Working Full-Time   -0.08 .826 -0.13 .723 -0.43 .240   -0.06 .852 -0.07 .841 -0.14 .681 
Parental Educ. Aspir. for Child   1.31 .000 0.94 .000 0.78 .000   0.71 .000 0.53 .000 0.40 .000 
Num. of Parents Talk Regular.   0.02 .679 0.00 .986 -0.01 .907   0.03 .324 0.05 .109 0.05 .148 
Parent-School Communication   -0.13 .581 0.17 .439 0.07 .746   0.15 .412 0.21 .253 0.12 .495 
Parental Volunteering School   0.43 .003 0.20 .131 0.09 .527   0.27 .002 0.20 .022 0.13 .148 
Partic. Extra-Curricular Activ.   0.46 .003 0.31 .026 0.14 .320   0.43 .000 0.43 .000 0.29 .005 
Classroom/School Characteristics Domain                




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Teacher’s Eval. Reading/Math     6.76 .000 6.71 .000     4.23 .000 4.19 .000 
Low Academic Standards     -0.83 .001 -0.74 .002     -0.06 .754 0.00 .993 
Private School     0.75 .211 0.36 .552     -0.88 .042 -1.11 .012 
School Size     -0.24 .310 -0.28 .222     0.14 .351 0.12 .434 
School Minority Concentration     -0.76 .000 -0.67 .000     -0.43 .003 -0.37 .006 
Number of Children Who Left School                
0 – 10 Children (Ref. Cat.)     — — — —     — — — — 
11 – 40 Children     -0.83 .105 -0.74 .149     -0.57 .187 -0.48 .264 
41 or More Children     -1.36 .022 -1.11 .061     -0.51 .329 -0.33 .521 
Family Resources Domain                 
Mother’s Age in Years FK       -0.01 .757       0.01 .683 
Parental Highest Level Educ.       0.23 .163       0.24 .080 
Socio-Economic Status       0.76 .098       0.67 .087 
Level of Welfare Assistance       -0.58 .054       0.11 .652 





























Spring of 1st-Grade to Spring of 3rd-Grade 
Table 5.4 shows the results for the S3 sample where the multivariate models predict 
change in reading and math achievement occurring between the spring of 1 st- and spring of 3rd-
grade. These models (and those for the S5 analysis) do not include whether the language 
spoken at home is not English and whether the student is a kindergarten repeater since their 
influence waned (see Chapter 3, footnote 5). 
Overall, the ecological transitions that took place within this time window do not have 
the same impact as in previous school years, and they now span over two rather than one year 
as in the S1 sample. The statistically significant transition — residential mobility 50  — is 
predicting math growth. It should be noticed, that most of the variables that were predictive in 
the previous school years continue to be so. 
Moving home is associated with a slower learning of math between first and third 
grades: when keeping all the controls constant in the first model, movers have a test score 
change that is 1.93 points lower than stayers (p = .009). In ‘Model II’ the negative impact of 
moving home decreases to -1.64 (p = .023), whereas the inclusion of classroom/school 
characteristics in the third model does not produce any substantive change in the parameter for 
movers (-1.71, p = .018); this is, to a certain extent, expected since these students did not change 
school. Finally, in the last model movers have a lower test score change than stayers of -1.53 (p 
= .035). 
  
                                                                 
50 In the basic model predicting reading test growth that included only the typology, both movers and 
volitional changers were statistically significant (‘-1.96, p = .022’ and ‘-1.88, p = .014’ respectively). The 
variable “race/ethnicity” explains both associations, i.e.: ‘mover’ -1.53 (p = .076) and ‘volitional changer’ -
0.75 (p = .321). 
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Table 5.4 Unstandardized OLS Regression Coefficients for Reading and Math IRT Scale Scores in Spring 3rd–Grade (S3) Sample (NS3 = 12,013) 
Conceptual Domain 
Variable 
Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Ecological Transition Status S3                
Stayer (Ref. Categ.) — — — — — — — — — — — — — — — — 
Mover -1.36 .121 -0.98 .252 -1.10 .197 -0.68 .433 -1.93 .009 -1.64 .023 -1.71 .018 -1.53 .035 
Structural Changer -0.28 .870 -0.04 .980 0.52 .739 0.56 .715 0.05 .967 0.25 .817 0.36 .734 0.40 .705 
Volitional Changer -0.21 .758 -0.01 .983 0.20 .770 0.16 .819 0.36 .515 0.49 .379 0.46 .393 0.36 .495 
Leaver -0.09 .923 0.83 .392 0.45 .641 0.80 .418 -0.59 .418 -0.04 .961 -0.30 .696 -0.22 .776 
Basic Individual and School Characteristics Domain              
Reading/Math IRT S1 0.74 .000 0.70 .000 0.58 .000 0.56 .000 0.97 .000 0.94 .000 0.84 .000 0.82 .000 
Male -0.18 .704 0.11 .826 0.16 .761 -0.26 .608 4.09 .000 4.42 .000 3.71 .000 3.56 .000 
Race/Ethnicity                 
White (Ref. Category) — — — — — — — — — — — — — — — — 
Black -10.03 .000 -8.68 .000 -5.51 .000 -4.74 .000 -7.14 .000 -6.56 .000 -5.22 .000 -4.82 .000 
Hispanic -8.53 .000 -7.87 .000 -5.47 .000 -3.90 .000 -3.54 .000 -3.25 .000 -2.47 .001 -1.48 .039 
Asian -6.15 .000 -5.87 .000 -4.02 .000 -4.27 .000 0.25 .813 0.24 .815 -0.04 .970 -0.13 .904 
Other Race/Ethnicity -6.82 .010 -5.78 .014 -4.06 .058 -3.62 .089 -2.54 .144 -2.03 .200 -1.50 .315 -1.29 .378 
Student’s Age in Months -0.05 .465 0.00 .996 0.04 .556 0.05 .393 -0.11 .024 -0.08 .113 -0.05 .348 -0.03 .619 
Approaches to Learning 6.39 .000 5.76 .000 2.84 .000 2.76 .000 4.29 .000 3.88 .000 2.15 .000 2.09 .000 
Interpersonal Behavior 0.78 .195 0.58 .331 0.44 .452 0.40 .486 0.02 .973 -0.13 .780 -0.14 .753 -0.17 .695 
Externalizing Probl. Behavior 0.35 .545 0.34 .539 0.05 .923 0.16 .778 -0.29 .534 -0.27 .576 -0.33 .479 -0.28 .545 
School Region                 
North-East (Ref. Categ.) — — — — — — — — — — — — — — — — 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
South -0.65 .445 -0.32 .683 0.79 .346 1.18 .143 -0.35 .697 -0.12 .886 0.20 .814 0.46 .591 
West -0.57 .541 -0.54 .545 0.61 .500 0.72 .406 -0.60 .546 -0.59 .534 -0.17 .864 -0.14 .883 
School Urbanicity                 
Urban (Ref. Category) — — — — — — — — — — — — — — — — 
Suburban 0.33 .646 0.12 .859 -0.48 .473 -0.66 .302 0.29 .578 0.14 .780 -0.65 .247 -0.73 .179 
Rural -2.59 .012 -1.80 .060 -2.38 .017 -1.72 .079 -2.80 .002 -2.25 .010 -2.83 .003 -2.39 .010 
Social Capital Domain                 
Single-Parent Family   -2.20 .000 -1.56 .008 -0.06 .928   -1.08 .025 -0.83 .083 0.00 .995 
Num. of Siblings Household   -1.39 .000 -1.15 .000 -0.99 .000   -0.65 .000 -0.49 .003 -0.43 .010 
Mother’s Employment Status                 
Not Working (Ref. Cat.)   — — — — — —   — — — — — — 
Working Part-Time   1.54 .025 1.49 .027 0.95 .152   0.99 .052 1.12 .027 0.79 .110 
Working Full-Time   0.65 .285 0.63 .298 -0.26 .669   0.42 .347 0.43 .329 -0.15 .746 
Parental Educ. Aspir. for Child  1.91 .000 1.65 .000 1.27 .000   1.26 .000 1.11 .000 0.84 .000 
Num. of Parents Talk Regular.   -0.02 .581 -0.02 .658 -0.03 .448   -0.07 .040 -0.04 .160 -0.05 .115 
Parent-School Communication  -0.19 .360 0.04 .840 -0.11 .599   -0.35 .051 -0.24 .186 -0.35 .058 
Parental Volunteering School   0.58 .000 0.43 .013 0.08 .649   0.54 .001 0.54 .001 0.32 .053 
Partic. Extra-Curricular Activ.   1.06 .000 0.84 .000 0.37 .068   0.56 .000 0.52 .001 0.20 .209 
Classroom/School Characteristics Domain               
Class Size     0.11 .101 0.07 .291     0.06 .246 0.03 .521 
Teacher’s Eval. Reading/Math     6.35 .000 6.08 .000     4.54 .000 4.41 .000 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Private School     -0.86 .323 -1.71 .046     -3.42 .000 -3.97 .000 
School Size     0.18 .518 -0.01 .956     0.36 .144 0.22 .372 
School Minority Concentration    -1.26 .000 -1.00 .000     -0.63 .007 -0.45 .055 
Number of Children Who Left School                
0 – 10 Children (Ref. Cat.)     — — — —     — — — — 
11 – 40 Children     -0.74 .316 -0.36 .619     -0.46 .403 -0.20 .713 
41 or More Children     -1.93 .029 -1.18 .174     -0.86 .216 -0.36 .605 
Family Resources Domain                 
Mother’s Age in Years FK       0.11 .004       0.03 .291 
Parental Highest Level Educ.       0.46 .065       -0.05 .794 
Socio-Economic Status       2.27 .001       2.75 .000 
Level of Welfare Assistance       -1.25 .002       -0.33 .344 





























Therefore, students who moved residence within the period between first and third 
grades, tend to have somewhat lower test scores in math than those who stayed in the same 
home.  This slower achievement growth is only partially explained by the basic individual and 
student characteristics of students who moved. Even when these characteristics are taken into 
account, students who moved residence continue to have slower achievement growth than 
stayers and this slower growth is not accounted by any of the student or school characteristics 
considered in the models. Only one of the four hypotheses stated above is partially 
corroborated, namely that social capital reduces the negative impact of ecological transitions. 
The above results however, are somewhat surprising because if residential mobility 
depresses student achievement, one would expect to find a similar result for leavers, who have 
also experienced home moves and in the bivariate analysis showed lower average test scores 
than stayers (see Chapter 4, Table 4.4). Instead, the parameter for ‘leaver’ is negative, very small 
and statistically not significant despite the fact that this group is larger in size than the ‘mover’ 
group (11.8% vs. 6.1%). These findings become even more puzzling in light of the number of 
ecological transitions these two groups have experienced. 
A possible explanation for the results of Table 5.4, which show that only movers have 
lower test scores in math than stayers, is indicated by the pattern emerging from earlier findings. 
In fact, given that:  
1) Movers have a slightly lower average change in math test score between 
springs of 1st- and 3rd-grade than leavers (i.e. ‘35.1 vs. 35.6’, see Table 4.4, 
Chapter 4); 
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2) Both average 3rd-grade test scores decrease when the cumulative number of 
moves Birth-S3 runs up to ‘Moves = 2’, but increase thereafter (see Panel 2, 
Table 4.7, Chapter 4); 
3) On both reading and math, many of the average test scores for historical 
leavers are higher than those relative to historical movers (see both Table 4.9.2 
and Table 4.9.3); 
4) Movers have a lower average number of moves than leavers at each wave (see 
below Table 5.5).   
Table 5.5 Weighted Average Number of Residential Moves at Different Waves (Standard Deviations 
in Parentheses) Across Ecological Transition Statuses for Spring 3rd-Grade (S3) Sample (Non-Imputed 
Data) 
Number of  




































Therefore, it appears that above a certain level, a higher number of residential moves has 
progressively lower association with decelerated learning. Students may no longer be 
academically vulnerable to residential moves, if these moves occur very frequently. This pattern 
may be even stronger in cases where both residential mobility and school change concur.   This 
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dual experience may set in motion a positive snowball effect, where repeated ecological 
transitions, increase student’s resilience (Masten et al., 2008)  51. 
Spring of 3rd-Grade to Spring of 5th-Grade 
When predicting achievement by the end of 5 th-grade52, the only ecological transition 
status that is statistically significant is ‘volitional changer’, which has a negative parameter for 
both outcomes but marginally significant when predicting change in reading test scores and 
fully significant when predicting change in math test (see Table 5.6 below). The general trend of 
association is common to both dependent variables in the sense that as the models become 
progressively more complex, the negative impact of that ecological transition reduces, but only 
in the full model predicting math growth it retains its statistical significance. These results 
parallel those of the previous chapter, where volitional changers marked the transition from 
learning advantage to disadvantage in terms of the class of students identified at each 
elementary grade: advantaged in the S1 sample, less advantaged in the S3 analysis, and 
disadvantaged in the present one.  
In the first model predicting change in reading achievement between spring of 3 rd- and 
spring of 5th-grade, the parameter of volitional changers is marginally significant (-1.56, p = .073) 
                                                                 
51 A further hypothesis (in light also of the results from the S1 analysis , which spans over one-year time 
period) is that there might be a sort of recency effect at work, namely: the effect for movers emerges 
because of the home moves that occurred close to the assessment date on spring of 3 rd-grade, whereas the 
effect of school change remains hidden for the inability of separating recent from remote changes from 
the others (school change is assessed by NCES by comparing school IDs across survey waves). 
Unfortunately, it cannot be tested since there is no information in the ECLS-K data set regarding the date 
of the last move or change. 
52 It should be reminded that the third and fourth models predicting math include teacher’s evaluation of 
student’s “reading” rather that “math” skills (for the justification see Chapter 3, footnote  8 and relative 
body text). 
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and it remains substantially stable in ‘Model II’ (-1.50, p = .080) despite the fact that most of the 
variables of social capital have some predictive power. When adding classroom and school 
characteristics the parameter for volitional changers loses its marginal statistical significance.  
The models predicting change in math test score between 3 rd- and 5th-grade show that 
after adjusting for basic individual and school characteristics, the average math test score of 
volitional changers lags behind that of stayers by almost two points  (-1.91, p = .011) after 
adjusting for basic individual and school characteristics. This difference reduces after including 
both the variables representing social capital (-1.79, p = .015) and classroom and school 
characteristics (-1.65, p = .021), and it is then replicated in the last model when adding family 
resources. 
Overall, ‘volitional changer’ is the only ecological transition group associated with 
changes in test scores between 3rd- and 5th-grade. This group of students has a slower test score 
growth when compared to stayers. Social capital and classroom/school characteristics explain 
only a small part of this association. In this sense these models corroborate most of the stated 
hypotheses, that is: the negative impact of ecological transitions is reduced by both social capital 
and classroom/school characteristics (i.e. H2 and H3); this association is completely explained 
away when predicting reading test score (i.e. H4), but it remains statistically significant in the 
full model when predicting math achievement. 
Hence, if changing school slows students’ learning growth, why is neither of the 
negative parameters of the other two groups experiencing school change statistically significant 
(see Table 5.6)? When looking back at both Table 4.10.2 and Table 4.10.3 from the previous 
chapter, historical changers show a general trend of lower test scores for higher number of 
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school changes. Moreover, there are levels relative to historical leavers that show higher 
average test scores than those of historical changers. Therefore, it is possible that the negative 
association between volitional changers and average math growth by the end of 5 th-grade 
emerges as statistically significant because this category represents, after ‘stayer’, the largest 
group in the sample (i.e. 21.4% of cases). 
 
  
Table 5.6 Unstandardized OLS Regression Coefficients for Reading/Math IRT Scale Scores in Spring 5th–Grade (S5) Sample (NS5 = 9,626) 
Conceptual Domain 
Variable 
Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Ecological Transition Status S5                 
Stayer (Ref. Category) — — — — — — — — — — — — — — — — 
Mover 0.55 .539 0.85 .344 1.00 .260 1.15 .188 -1.25 .142 -0.92 .287 -0.85 .292 -0.78 .324 
Structural Changer -0.71 .405 -0.53 .545 -0.23 .799 -0.27 .767 -0.74 .432 -0.55 .569 -0.26 .796 -0.27 .788 
Volitional Changer -1.56 .073 -1.50 .080 -1.35 .102 -1.31 .123 -1.91 .011 -1.79 .015 -1.65 .021 -1.62 .024 
Leaver -0.49 .722 -0.02 .990 -0.01 .995 0.24 .850 -0.92 .307 -0.50 .581 -0.56 .542 -0.47 .608 
Basic Individual and School Characteristics Domain              
Reading/Math IRT S3 0.75 .000 0.73 .000 0.62 .000 0.61 .000 0.87 .000 0.84 .000 0.78 .000 0.77 .000 
Male 1.52 .020 1.62 .011 1.28 .039 1.06 .088 1.98 .000 2.33 .000 2.71 .000 2.67 .000 
Race/Ethnicity                 
White (Ref. Category) — — — — — — — — — — — — — — — — 
Black -4.37 .000 -4.18 .000 -2.99 .009 -2.56 .027 -2.89 .007 -2.94 .005 -2.94 .006 -2.79 .010 
Hispanic -1.73 .027 -1.50 .056 -0.44 .614 0.46 .613 -0.16 .815 -0.03 .966 0.29 .691 0.76 .315 
Asian 0.08 .933 -0.06 .951 0.04 .970 0.01 .992 2.23 .007 2.02 .015 1.98 .016 1.96 .017 
Other Race/Ethnicity -0.02 .992 0.34 .848 1.03 .544 1.14 .492 1.04 .298 1.24 .214 1.33 .194 1.33 .196 
Student’s Age in Months -0.09 .241 -0.07 .361 -0.05 .483 -0.03 .687 -0.24 .000 -0.21 .000 -0.19 .000 -0.18 .000 
Approaches to Learning 2.87 .000 2.68 .000 0.54 .441 0.56 .426 2.54 .000 2.32 .000 1.18 .030 1.20 .026 
Interpersonal Behavior 0.16 .829 0.04 .952 -0.12 .867 -0.20 .778 0.22 .709 0.08 .892 0.04 .949 0.00 .994 
Externalizing Probl. Behavior -0.79 .269 -0.81 .251 -1.04 .154 -0.99 .171 -0.35 .503 -0.35 .507 -0.48 .355 -0.46 .374 
School Region                 
North-East (Ref. Categ.) — — — — — — — — — — — — — — — — 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
South -1.77 .020 -1.64 .027 -1.45 .051 -1.18 .119 -1.52 .064 -1.27 .100 -1.21 .108 -1.08 .145 
West -1.92 .042 -1.96 .036 -1.96 .039 -1.87 .047 -0.87 .242 -0.85 .246 -1.13 .118 -1.07 .137 
School Urbanicity                 
Urban (Ref. Category) — — — — — — — — — — — — — — — — 
Suburban 0.55 .441 0.29 .680 0.40 .571 0.24 .727 -0.29 .660 -0.46 .486 -0.10 .877 -0.16 .809 
Rural -0.63 .479 -0.49 .587 -0.23 .809 0.10 .916 -0.06 .935 0.22 .762 0.55 .507 0.73 .381 
Social Capital Domain                 
Single-Parent Family   -1.54 .051 -1.18 .121 -0.36 .637   -1.08 .125 -0.89 .191 -0.53 .452 
Num. of Siblings Household   -0.59 .021 -0.49 .046 -0.44 .070   -0.20 .339 -0.08 .699 -0.07 .740 
Mother’s Employment Status                 
Not Working (Ref. Cat.)   — — — — — —   — — — — — — 
Working Part-Time   -0.02 .981 -0.12 .876 -0.47 .551   0.81 .197 0.71 .249 0.54 .372 
Working Full-Time   0.79 .308 0.74 .324 0.21 .778   1.06 .044 1.01 .052 0.78 .140 
Parental Educ. Aspir. for Child  0.71 .016 0.55 .046 0.35 .218   1.03 .000 0.89 .000 0.77 .000 
Num. Parents Talk Regular.   -0.09 .201 -0.14 .030 -0.15 .018   -0.06 .256 -0.09 .068 -0.09 .049 
Parent-School Communication   -0.03 .923 0.17 .556 0.05 .875   0.03 .899 0.09 .701 0.01 .962 
Parental Volunteering School   0.48 .059 0.34 .185 0.20 .424   0.44 .005 0.35 .026 0.28 .079 
Partic. Extra-Curricular Activ.   0.50 .034 0.32 .147 0.09 .688   0.43 .036 0.36 .081 0.23 .292 
Classroom/School Characteristics Domain               
Class Size     0.10 .062 0.09 .087     0.08 .072 0.08 .081 
Teacher’s Evaluation Reading     5.17 .000 5.05 .000     2.75 .000 2.67 .000 




Reading IRT Scale Score Math IRT Scale Score 
Model I Model II Model III Model IV Model I Model II Model III Model IV 
b p b p b p b p b p b p b p b p 
Private School     1.53 .074 0.92 .272     0.64 .414 0.30 .708 
School Size     0.36 .282 0.24 .477     -0.10 .742 -0.16 .591 
School Minority Concentration     -0.54 .061 -0.44 .115     -0.08 .711 -0.03 .872 
Number of Children Who Left School                
0 – 10 Children (Ref. Cat.)     — — — —     — — — — 
11 – 40 Children     -0.57 .481 -0.32 .684     -0.79 .242 -0.67 .317 
41 or More Children     -2.06 .067 -1.55 .168     -0.63 .470 -0.37 .676 
Family Resources Domain                 
Mother’s Age in Years FK       0.04 .351       0.02 .582 
Parental Highest Level Educ.       0.31 .322       0.17 .477 
Socio-Economic Status       1.37 .087       0.87 .183 
Level of Welfare Assistance       -0.50 .284       -0.01 .982 




























   
  
CHAPTER SUMMARY 
In the present chapter I investigated the associations between ecological transitions and 
change in academic IRT test scores between grades in reading and math in a sample of U.S. 
elementary school students followed from the beginning of kindergarten to the end of 5th-grade. 
The leading research question investigated was the following: what is the impact of ecological 
transitions on short-term school achievement during the elementary grades? I conducted 
analyses for each of the five waves of data available and, using OLS regression models, I tested 
hypotheses positing a negative association between ecological transitions and the dependent 
variables, which I expected to be progressively reduced by social capital and classroom/school 
characteristics until becoming null when adjusting for family resources in the full model. The 
goal of conducting separate analyses for each wave of data was to investigate whether the 
associations between ecological transitions and test scores changed across the elementary school 
grades. 
In general, I found that at each one of the grades investigated the ecological transitions 
were associated with students’ academic readiness and achievement growth. These associations 
were negative when predicting academic readiness at the beginning of kindergarten and 
achievement growth between both the ‘springs of 1 st- and 3rd-grade’ and the ‘springs of 3rd- and 
5th-grade’. They were however, positive during the kindergarten year and between the springs 
of kindergarten and 1st-grade. Negative association meant either lower school readiness for the 
group labeled as ‘mover’ or slower learning growth for ‘mover’ by the end of 3 rd-grade and 
‘volitional changer’ by the end of 5 th-grade. Positive associations instead indicated a steeper 
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learning growth for students classified as ‘volitional changer’ during kindergarten and 
‘structural changer’, ‘volitional changer’, or ‘leaver’ by the end of 1st-grade. The comparison 
group was always ‘stayer’, namely those children who in each specific time window 
experienced neither residential mobility nor school change.  
The ecological transitions that occurred before the beginning of schooling seemed to be 
the by-product of family resources, whereas those occurring during the school grades had an 
impact above and beyond all student and school characteristics considered in the analyses. 
After the beginning of schooling the relationships between ecological transitions and change in 
test scores was (almost) exclusively modified by the two domains of social capital and 
classroom/school characteristics. However, in interpreting these results one needs to consider 
that the composition of the ecological transition groups changed across time points. This also 
means that in later grades the likelihood that those groups include students with a history of 
multiple transitions is higher.  
Besides being educational agencies, schools have a stabilizing effect for the general 
functioning of children because of the vast array of resources they provide (in the form of social 
capital to both children and parents, or food policies oriented to children facing material 
hardship, and so forth), although this effectiveness may decline over time (Gray et al., 1995). 
Accordingly, the school changes experienced during the first two elementary grades may 
facilitate children’s educational development and obliterate the action of potential 
vulnerabilities they may have, by providing a more enriching academic environment that 
allows children a greater utilization of resources. Conceivably, schools enrolling structural 
changers are organized differently than those dealing with other types of ecological transitional 
 152 
groups: the first group of schools may have some forms of standard interventions (e.g. special 
educational programs) that may help students in their post-change adjustment; the second 
group of schools instead may lack those programs and leave teachers work with children who 
experienced an ecological transition without any additional institutional support (Mehana & 
Reynolds, 2004). It may be then, that in the early elementary grades, teachers are in a better 
position to work with those students than teachers in higher grades because the curricular 
content is much simpler. In later grades, the higher complexity of the curriculum, coupled with 
an accrued debilitating effect of past ecological transitions, may make teachers/schools less 
efficient in counteracting the negative effects experienced by movers (by the end of 3 rd-grade) 
and volitional changers (by the end of 5 th-grade).   
In light of these results, the question regarding the long-term effects of ecological 
transitions becomes even more pressing, that is: once I track the same students over the whole 
time-period, will those patterns resurface? Is it plausible to conceive a sort of “compensation” 
effect according to which positive and negative effects cancel each other out? Or is a cumulative 
effect at work? These are the questions I will address in the next chapter by means of multilevel 




ACHIEVEMENT GROWTH ANALYSIS: ECOLOGICAL TRANSITIONS IN LONG-TERM 
PERSPECTIVE 
INTRODUCTION 
The grade-by-grade analysis in the previous chapter focused on the short-term 
associations that the different types of ecological transitions had with both school readiness and 
the learning growth that occurred between contiguous time points. Those results showed that 
the associations between ecological transitions and test scores growth changed across waves of 
data: in early elementary school grades students experiencing ecological transitions had a 
steeper learning growth than stayers, whereas in later elementary grades they had a slower 
growth than stayers. Further analysis suggested that in later grades those slower growths were 
driven by students with multiple experiences of ecological transitions accrued across years. 
Altogether the analyses from Chapter 5 suggest that ecological transitions have a short-
term impact on post-transition school achievement. It remains to test whether the effects of 
those transitions persist, cumulate or wane over time. Thus, in the present chapter I investigate 
the association between students’ ecological transition histories between birth and the end of 
5th-grade (Birth-S5) and their learning growth in reading and math during the elementary 
school grades. Specifically, in this chapter I address the following research questions: do 
ecological transition histories have a long-term impact on the achievement growth of 
elementary school children? Is there a specific time point when ecological transitions start 
having an impact on students’ learning growth? Does such impact change (i.e. increase or 
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decrease) over time? Do the results from the longitudinal model match those from the OLS 
lagged models? How important is the impact of ecological transitions on the achievement 
growth of elementary school students?  
This part of the analysis is conducted on the longitudinal sample FK-S5s and, as detailed 
in the Analytic Plan (see Chapter 3), I use the total number of residential moves, the total 
number of school changes, and the interaction term between those two variables to represent 
the concept of ecological transition in the three-level achievement growth models run on the 
five repeated reading and math IRT test scores. Those are level-2 variables that I (cautiously) 
assume as playing the role of the longitudinal equivalent of the statuses of ‘mover’, ‘changer’ 
(both structural and volitional), and ‘leaver’ (see below for a more detailed discussion in this 
regard). I use them to predict the variation of the intercept that, depending of the centering of 
the time measure (i.e. number of months between IRT assessment dates), coincides with the 
average achievement in reading/math at each time point (e.g. FK, SK, S1, S3 and S5). When the 
time measure is centered at FK, SK and S1 the growth models include at level-2 few child level 
characteristics (i.e. the language spoken at home is not English, child is a kindergarten repeater, 
and attended kindergarten for half day) besides the other time-invariant predictors (i.e. sex, 
race/ethnicity, child’s age at each time point 53 , and mother’s age at FK) to match the 
homologous lagged regression models. All the other predictors used in the OLS models are 
entered in the growth model as level-1 time-varying predictors. The underlying reasoning is 
that reproducing (part of) the variation of the average reading/math achievement (i.e. the 
                                                                 
53 Although child’s age is a time-varying covariate, it could not be included as level-1 variable because of 
its collinearity with the time measure. 
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intercept) at each time point by the above three measures (after controlling for all the other 
level-1 and level-2 variables) allows to address the questions of whether different histories of 
ecological transitions placed students on different learning trajectories from school entry up to 
the end of 5th-Grade. 
It should be noted that while in the descriptive analysis I used a capped version of both 
the total number of residential moves and the total number of school changes (see Tables 4.6 
and 4.7, Chapter 4), in the growth models I use them with their original range (see Tables B.1 in 
Appendix B).  The reason for this choice is in part based on the longitudinal descriptive results: 
when the total number of residential moves from birth is capped, students who exhibited high 
levels of moves appeared on average better off on both reading and math than students with 
lower number of moves. The (higher) variation of the average test scores at those high levels of 
mobility suggested the possibility that a group of students with more successful academic 
trajectories could mask the (lower) scores of less achieving peers — a result that proved true 
also in the multilevel model54. Indeed the choice to use these measures with their original range 
arbitrarily favors the emergence of statistically significant results because of the outliers. 
However, as I will detail in the next sections this “inconsistency” is more revealing than biasing 
because it allows me to better assess the extent of the associations between ecological transition 
histories and the learning growth of elementary school students.  
  
                                                                 
54 When I use the capped version of both total number of residential moves and total number of school 
changes (and relative interaction term) none of the three parameters is statistically significant in any of 
the models. 
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THE ACHIEVEMENT GROWTH OF STUDENTS ACROSS ELEMENTARY SCHOOL GRADES 
Tables 6.1 and 6.2 show respectively selected statistics from the series of fully 
conditional achievement growth models for reading and math IRT test scores (detailed tables 
are presented in Appendix D and E respectively). Each column (2 through 6) of those tables 
coincides with the centering of the time measure at each wave of data with the ecological 
transition variables calibrated accordingly, for example: when time is centered at Fall of 
Kindergarten, the variation of the intercept is predicted by the total number of residential 
moves that occurred from students’ birth through school entry; when time is centered at Spring 
of Kindergarten, the total number of moves remains the same as before (since no additional 
information on residential mobility were collected in the second wave of data), but now the 
model includes the school change that occurred during kindergarten and its interaction with the 
number of moves; when time is centered at Spring of 1 st-Grade the model includes the total 
number of moves from birth to end of 1st-grade, the total number of changes from kindergarten 
entry to end of 1st-grade, and their interaction term. The summing of further moves and changes 
continues even for the remaining models with time centered at both springs of 3 rd- and 5th-grade.  
I refer first to Table 6.1 pertaining to achievement growth in reading (see below). From 
the top panel one can see the obvious consequences produced by the different centering of the 
time measure: at each later wave, the Mean Reading IRT (i.e. the intercept)55 is progressively 
higher, whereas the Instantaneous Growth Rate (i.e. the linear growth component) becomes 
                                                                 
55 It may be useful to remember that, apart from the time measure, the centering strategy adopted in the 
growth model is the same as the one used in the OLS models, that is: all the continuous and ordinal 
variables are grand-mean centered, whereas all dichotomous and count measures are left uncentered. 
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progressively smaller. The Mean Deceleration (i.e. the quadratic growth component) instead 
remains constant over time. All three growth parameters are statistically significant. 
When looking at the ecological transition variables, in the model with time centered at 
Fall Kindergarten the total number of moves Birth-FK is statistically significant (p = .016) and 
each additional residential move accounts for an increase of 0.35 points on the average reading 
test score at school entry when fully controlling for all other variables. The number of moves is 
also statistically significant when predicting the variation of the average reading achievement at 
the end of kindergarten (i.e. when time is centered at SK, see third column): now each move 
increases the average reading test score of 0.29 units (p = .038). The association between total 
number of residential moves and average test scores disappear completely in the following 
school years.  
In the model where time is centered at the end of 5th-grade (see last column) both the 
total number of school changes FK-S5, and its interaction with the total number of residential 
moves Birth-S5, are statistically significant. When controlling for all other variable at both 
levels: each additional school change that occurred during the elementary school years 
decreases the average reading test score at the end of 5 th-grade by 0.45 points (p = .041); whereas, 
the interaction between (both totals) home moves Birth-S5 and school changes FK-S5 shows a 
positive parameter estimate (0.22, p = .019). 
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Table 6.1 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 
Measure Centered at Different Waves (NLevel-1 = 39,295, NLevel-2 = 7,859, NLevel-3 = 88) 
Fixed Effects 
Fall Kinder. Spring Kinder. Spring 1st-Grd Spring 3rd-Grd Spring 5th-Grd 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, π0i (00) 37.31 .000 55.91 .000 87.34 .000 133.30 .000 157.58 .000 
Total Number of Moves Birth–[…], 01 0.35 .016 0.29 .038 0.17 .150 0.14 .422 -0.01 .974 
Total Number of Changes FK–[…], 02 — — 1.90 .578 0.86 .170 -0.09 .768 -0.45 .041 
Total Moves * Total Changes, 03 — — 0.95 .707 0.04 .878 0.02 .859 0.22 .019 
Instantaneous Growth Rate, π1i 3.15 .000 2.91 .000 2.42 .000 1.49 .000 0.57 .000 
Mean Deceleration, π2i -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
— Random Effects: Level-1 and Level-2 Variance Components and Percentage of Intercept Variation Reproduceda — 
Mean Reading IRT, r0 38.31 .000 45.41 .000 78.71 .000 216.55 .000 443.24 .000 
Instantaneous Growth Rate, r1 0.08 .000 0.08 .000 0.09 .000 0.09 .000 0.09 .000 
Level-1 Error, e0 119.15 — 119.23 — 119.23 — 119.22 — 119.15 — 
Percentage of r0 Reproduced 0.6% 1.6% 0.9% 0.3% 0.5% 
— Reliability of the Level-1 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i 0.42 0.53 0.75 0.87 0.84 
Instantaneous Growth Rate, π1i 0.67 0.67 0.68 0.68 0.68 
























a At each centering, both the percentage of variation reproduced and the model-deviance difference were computed from the model including all 
level-1 and level-2 variables. 
b I used Full Maximum Likelihood (FML) to estimate all models. 
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The random effects presented in the second panel of Table 6.1 show the predictive 
power that the main predictors have over time. Of course, the change of the centering of time 
measure is reflected also in the progressive increases of the intercept variance (i.e. r0)56. The 
amount of this intercept variation reproduced by the ecological transition variables is 0.6% at 
school entry, it peaks at 1.6% by the end of kindergarten, then drops at 0.5% by the end of 5 th-
grade. This indicates that, apart from all other measures, the ecological transition histories are 
stronger predictors of kindergarten reading achievement rather than school readiness at 
kindergarten entry, or 5th-grade achievement — although the magnitude of these differences is 
not so striking. 
Table 6.2 presents the results of the analysis predicting achievement growth in 
mathematics (see below). All three growth parameters are statistically significant for each 
centering of the time measure, but the ecological transition variables are statistically significant 
only when predicting the variation of the Mean Math IRT at the end of 5 th-grade. The total 
number of school changes (FK-S5) and its interaction with the total number of home moves 
(Birth-S5) are statistically significant with estimates similar to those found for reading. That is, 
each additional school change is associated with a decrease on students’ average math test score 
of almost half point (-0.45, p = .021), whereas the interaction term displays a positive parameter 
of 0.19 units (p = .027). The contribution of those predictors in terms of percentage of intercept 
variation reproduced is as little as 0.3% (see last column, central panel). 
                                                                 
56 The variance of the Instantaneous Growth Rate (i.e. r1) also increases over time, but when compared 
with the intercept variation, its magnitude (and relative change) may appear of no importance. It should 
be recalled however, that it reflects the choice of using “month” as unit of measure of time (for further 
details on “month” as unit of measure, see Chapter 3). Had I chosen “year” as unit of measure, the slope 
variance would have been (approximately) twelve times as larger. 
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The general significance of both sets of results are somewhat uncertain: on the one hand, 
the parameter estimates suggest that there is an association between ecological transition 
histories and students’ average achievement at some of the elementary school grades; on the 
other hand, the importance of this association seems disputable when considering the 
predictive power of the ecological transition measures, especially for mathematics. For this 
academic subject learning is more school-dependent than it is for reading. In order to better 
interpret the substantive significance of the associations emerging from the multilevel models, I 
will present illustrative scenarios by computing the predicted effects of ecological transition 
histories for the different levels of school changes and leaves. 
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Table 6.2 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time Measure 
Centered at Different Waves (NLevel-1 = 39,295, NLevel-2 = 7,859, NLevel-3 = 88) 
Fixed Effects 
Fall Kinder. Spring Kinder. Spring 1st-Grd Spring 3rd-Grd Spring 5th-Grd 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, π0i (00) 27.91 .000 41.72 .000 65.14 .000 102.25 .000 126.72 .000 
Total Number of Moves Birth–[…], 01 0.14 .276 0.12 .436 0.09 .436 0.09 .461 -0.11 .361 
Total Number of Changes FK–[…], 02 — — -0.65 .740 0.20 .688 -0.24 .432 -0.45 .021 
Total Moves * Total Changes, 03 — — 0.74 .605 -0.07 .723 -0.04 .685 0.19 .027 
Instantaneous Growth Rate, π1i 2.28 .000 2.14 .000 1.86 .000 1.31 .000 0.77 .000 
Mean Deceleration, π2i -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
— Random Effects: Level-1 and Level-2 Variance Components and Percentage of Intercept Variation Reproduceda — 
Mean Math IRT, r0 30.59 .000 45.95 .000 90.67 .000 241.80 .000 468.68 .000 
Instantaneous Growth Rate, r1 0.07 .000 0.07 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0 64.84 — 64.85 — 64.77 — 64.80 — 64.75 — 
Percentage of r0 Reproduced 0.3% 0.3% 0.0% 0.2% 0.3% 
— Reliability of the Level-1 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i 0.52 0.68 0.86 0.93 0.91 
Instantaneous Growth Rate, π1i 0.76 0.77 0.77 0.77 0.77 
























a At each centering, both the percentage of variation reproduced and the model-deviance difference were computed from the model including all 
level-1 and level-2 variables. 
b I used Full Maximum Likelihood (FML) to estimate all models. 
  
From Statistical to Substantive Significance: Two Illustrative Scenarios 
The results from the models above (on both outcomes) show that while the main effect 
of number of school changes is clearly interpretable, namely the higher the frequency of school 
changes the lower the average 5th-grade test score, the interpretation of its interaction term with 
residential moves is not straightforward from the parameters alone57; it needs to be clarified by 
means of additional computation.  
Before delving into the substantive meaning of those results, however, it is useful to 
refer back to the parameters of the ecological transition history measures in the level-2 equation 
of the growth model:  
π0jk  =  00j + β01j * (moves[t-t1])ij + β02j * (changes[t-t1])ij + β03j * (moves*changes[t-t1])ij .  
Each of the parameters on the right side of the equation may be referred to the four 
types of students defined in Chapter 4 in the longitudinal context, that is: ‘historical stayer’ 
(13.5% of the FK-S5 sample); ‘historical mover’ (23.1%); ‘historical changer’ (both structural and 
volitional, 14.2%); and finally, ‘historical leaver’ (49.2%)58. In this context, when time is centered 
at the last wave, the intercept 00j by definition equals the 5th–grade average achievement in 
reading/math of historical stayers but, in order to compute the appropriate predicted effects for 
historical changers and historical leavers, it is necessary to identify each of these groups and 
map onto their specific ecological transition histories. 
                                                                 
57 The results regarding the pre-school number of moves at both kindergarten waves are less of a concern 
since the students with a high number of such moves have a higher average reading test scores than those 
who did not move before school entry. 
58 A longitudinal typology, as the one used in the lagged models, does not have (modeling) heuristic 
value because it would confound the effects across the frequencies of ‘mobility’, ‘changing’, and ‘leaving’. 
It is however, a useful selecting flag (see below). 
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Therefore, the illustrative scenarios I present in this section focus on the results of the 
growth models for reading and math with the time measure centered at the 5th-grade These 
scenarios are meant to make explicit the full range of differences between the average 5 th-grade 
test scores of historical stayers and those for the two groups labeled ‘historical changer’ and 
‘historical leaver’. 
In predicting average 5th grade test scores, it should be noted that the variable of total 
number of residential moves from Birth to 5th grade has a range ‘0–19’.  The variable of total 
number of school changes from fall of kindergarten to 5 th grade ranges ‘0–8’ across the whole 
analytic sample,59  but it is limited to ‘0–4’ for historical changers. The predicted average 
differences on 5th-grade test scores for historical changers and historical leavers can be 
computed by using the parameters from the growth models, that is: 
- “β02j[Read/Math] * (changes[FK-S5])ij” for historical changers; 
- “β01j[Read/Math] * (moves[B-S5])ij + β02j[Read/Math] * (changes[FK-S5])ij + β03j[Read/Math] * (moves[B-
S5]*changes[FK-S5])ij” for historical leavers.  
Table 6.3 displays three types of information for the group labeled ‘historical changer’: 
the predicted differences on the average 5 th-grade reading and math achievement across the full 
range of school changes experienced during the elementary school grades, given the parameter 
estimates from the previous growth models (see 2nd and 4th column); what percentages of the 5th-
grade standard deviations of reading and math test scores do those differences amount to; and, 
the frequency distribution of those predicted differences.  
                                                                 
59 See last column in both Panel A and C of Table 4.6 (Chapter 4) for the frequency distribution of th e 
capped version of these two variables. 
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Table 6.3 Predicted Differences in 5th-Grade Average Reading and Math IRT Scale Score and Relative 
Percentages of their 5 th-Grade SDs for Historical Changers (N = 7,743)a 
 Num. of 
Changes 
ΔRead. 
(02j = -0.44) 
Percentage of S5 
Read. SD (=27.04) 
ΔMath  
(02j = -0.45) 
Percentage of S5 
Math SD (=25.58) 
Percent 
0b 0.00 0.0 0.00 0.0 85.78 
1 -0.45 1.7 -0.45 1.8 8.90 
2 -0.90 3.4 -0.90 3.5 3.61 
3 -1.35 5.0 -1.35 5.3 1.40 
4 -1.80 6.6 -1.80 7.0 0.31 
Total     100.00 
a The computations are executed on the weighted non-imputed FK-S5 analytic sample. 
b Or ‘historical non-changer’.  
The negative effect that changing school during the elementary grades seems to have on 
5th-grade average achievement in reading and math ranges from less than half a point for one-
time (historical) changers (or less than 2% of both standard deviations) to less than 2 points in 
test scores units for students who changed school up to 4 times (or roughly 7% of the SDs). The 
upper limit reduces to a negative difference of less than 1.5 points of test scores (or 
approximately 5% of the SDs) when the few outliers with 4 school changes are not considered. 
By contrast, the predicted 5th-grade differences on average test scores for historical 
leavers range between -2.69 and 8.53 for reading, and between -3.12 and 6.01 for the math60. To 
                                                                 
60 The equations used to compute the predicted differences for historical leavers are:  
“-0.01*(moves[B-S5])ij - 0.45*(changes[FK-S5])ij + 0.22*(moves[B-S5]*changes[FK-S5])ij” for reading;  
“-0.11*(moves[B-S5])ij - 0.45*(changes[FK-S5])ij + 0.19*(moves[B-S5]*changes[FK-S5])ij” for math. 
I should mention that a correlation between teacher evaluation of child skills in reading/math and the 
reading/math IRT assessment exists, which could lead to  over -controlled growth models with parameter 
estimates biased toward the null hypothesis. To investigate this possibility, I re-ran the fully conditional 
achievement growth model for both outcomes (with time centered at 5th–grade) without the above 
covariate at level-1. The estimates of interest did not change significantly. In these new runs, the 
equations to compute the predicted differences for historical leavers were:  
“-0.01*(moves[B-S5])ij - 0.54*(changes[FK-S5])ij + 0.21*(moves[B-S5]*changes[FK-S5])ij” for reading;  
“-0.12*(moves[B-S5])ij - 0.49*(changes[FK-S5])ij + 0.20*(moves[B-S5]*changes[FK-S5])ij” for math. 
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ease the interpretation for historical leavers who are comprised by many combinations of home 
moves and school changes, I recoded the differences on both test scores into a four-class ordinal 
variable. Table 6.4 below shows the frequency distributions of those classes on reading and 
math (see 3rd and 5th column) translated in turn into percentages of standard deviations for 
reading and math (2nd and 4th column respectively). Those figures show that the scenario for 
historical leavers is more complex than that of historical changers: leaves associate with both 
increases and decreases on 5th-grade average test scores. More than 8% and almost 3% of 
students who have experienced a combination of moves and school changes at any time during 
their lives have higher achievement in both reading and math respectively. Although those 
increases run as high as 31.5% and 23.5% of reading and math IRT standard deviations (see ‘> 0 
(positive leaves)’ in 2nd and 4th column), extreme outliers (i.e. cases showing a difference higher 
than 2 point in IRT units or less than 8% of the SDs) amount to 0.74% for reading and 0.27% for 
math.  
A similar dynamic characterizes also the opposite end of the spectrum. The historical 
leavers with decreases ranging from the minimum to less than -1 test score point are 2.52% for 
reading and 7.66 for math, but on both outcomes the outliers (negative differences < -2) amount 
to few decimals of a percentage point (0.20% on reading and 0.34% on math). The largest 
majority of leavers (i.e. between 38–39% of the total sample) experience a negative difference in 
test scores by the end of 5 th–grade no larger than one point in test scores, which equals to less 
than 4% of SDs. 
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Table 6.4 Frequency Distributions of Classes of Predicted Differences in 5th-Grade Average Reading 
and Math IRT Scale  Score and Relative Class Percentages of their 5 th-Grade SDs for Historical Leavers 
(N = 7,743)a 
 Class Difference 
Class Percentage of 
S5 Read. SD (=27.04) 
Percent 
Class Percentage of 
S5 Math SD (=25.58) 
Percent 
Min. to < -1.00 9.9 to > 3.7 2.52 12.2 to > 3.9 7.66 
-1.00 to < 0.00 3.7 to > 0.0 38.48 3.9 to > 0.0 38.67 
0 (hist. non-leavers) — 50.85 — 50.85 
> 0 (positive leaves) > 0.0 to 31.5 8.14 > 0.0 to 23.5 2.82 
Total  100.00  100.00 
a The computations are executed on the weighted non-imputed FK-S5 analytic sample. 
Taken together, both illustrative scenarios highlight that the negative effects of 
ecological transitions on 5th-grade school achievement for both ‘historical changer’ and 
‘historical leaver’ are no larger than 2 points in term of IRT test, or less than 8% of standard 
deviations of assessment tests. Although in the long run there seems to be an association 
between ecological transition histories and 5 th-grade achievement, the negative differences 
relative to those associations are quite small. 
Historical Leavers: Positive vs. Negative Test Score Differences 
Based on this last part of analysis, there is an additional point to consider however. Even 
accepting that the long–term differences that are associated with ecological transition histories 
are negligible, it is still surprising to see that within the group of historical leavers some 
students show average test score increases, and others average test score decreases. Recall that 
such distinction was hinted in both Table 4.10.2 and Table 4.10.3 in Chapter 4.  
I use this section to describe these two sub–groups of students as they emerged on each 
dependent variable. Table 6.5 presents a comparison of means on selected characteristics across 
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the two sub–groups of historical leavers identified, for each test score, on the basis of the 
average differences predicted in the achievement growth models. For consistency of language I 
labeled the sub–group of historical leavers showing test score increases as ‘Positive Historical 
Leaver’ (i.e. second and fourth column), and the sub–group showing test score decreases as 
‘Negative Historical Leaver’ (i.e. third and fifth column). Although the size of each sub–group is 
different across the two dependent variables, all the positive historical leavers identified on the 
predicted 5th–grade math test score are also positive historical leavers on the predicted 5th–grade 
reading test score.  
Distinguished by 5th–grade test score, positive historical leavers show quite intensive 
ecological transition histories: they have moved on average between two and three times more 
than negative historical leavers and changed school at higher rate (i.e. ‘2.2 vs. 1.9’ on reading 
and ‘3.3 vs. 1.9’ on math)61. Moreover, they are more likely to be of white, a little older, from a 
single parent family, with a full–time working mother, with parents who are less involved in 
school volunteering, with younger mothers and from a lower socio–economic background. 
When, however, positive historical leavers are compared among themselves across the two test 
scores, that is those who show a positive difference in reading only (i.e. second column) and 
those who instead shop positive differences on both reading and math (i.e. fourth column), it 
emerges that this last group has the highest intensity of residential moves and school changes, it 
includes a higher percentage of male and minority students, are a little younger on average, 
much more likely to belong to a single parent family and have a higher average number of 
siblings. Moreover, they are much more likely to have mother who work full–time and have 
                                                                 
61 See Chapter 4, Table 4.10.1 through Table 4.10.3 and relative text. 
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parents that are less involved with school matter. Finally, they have on average the youngest 
mothers, the lowest parental highest level of school education, and come from the lowest socio–
economic background. 
In other words, these additional descriptions suggest a link between the variability in 
5th–grade school achievement existing within the group of historical leavers and selected 
individual and family characteristics. When comparing positive to negative historical leavers, 
the first group not only displays a higher average frequency of mobility and school changes, but 
it also appear to be more socially disadvantaged. When within the group of positive historical 
leavers, I compare the students who displays average increases on both test scores to those who 
show average increases on the reading test score only, the first students show the most intensive 
ecological transition histories, and highest level of social disadvantage (across all four historical 
groups; see Appendix D, Table D.1). It seems reasonable to conclude that in general, positive 
historical leavers are more culturally capable since they know the dominant culture and their 
families are more cognizant of the importance of education for social mobility. However, when 
looking within this group of historical leavers, one can identify a sub–group of students who, 
despite experiencing a more/the most severe structural social disadvantage within the whole 
sample are able to achieve higher levels of academic success. These students can be considered 
as “highly resilient”.  
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Table 6.5 Weighted Means of Selected 5th–Grade Characteristics Across Estimated Types of Historical 
Leaves for Reading and Math IRT Scale Scores in Fall Kindergarten to Spring 5 th–Grade (FK–S5) Sample 
(Non-Imputed Data) 
Variable 













Reading IRT Scale Score S5 148.8 147.8 — — 
Math IRT Scale Score S5 — — 122.4 120.9 
Number of Residential Moves B–S5 5.0 1.8 6.0 2.2 
Number of School Changes FK–S5 2.2 1.9 3.3 1.9 
Male 0.478 0.510 0.577 0.500 
Race/Ethnicity     
White (Ref. Category) 0.611 0.527 0.595 0.537 
Black 0.138 0.190 0.114 0.186 
Hispanic 0.192 0.216 0.216 0.212 
Asian 0.015 0.032 0.015 0.030 
Other Race/Ethnicity 0.044 0.035 0.060 0.035 
Student’s Age in Months 133.4 132.8 133.0 132.9 
Single-Parent Family 0.394 0.311 0.498 0.314 
Num. of Siblings in Household 1.5 1.6 1.6 1.5 
Mother’s Employment Status     
Not Working (Ref. Category) 0.208 0.274 0.199 0.267 
Working Part-Time 0.182 0.201 0.092 0.203 
Working Full-Time 0.610 0.525 0.709 0.530 
Num. of Parents Talk Regularly 2.0 2.1 1.8 2.1 
Level Parent-School Communication 1.0 1.0 0.9 1.0 
Level Parent Volunteering in School 3.6 3.9 3.5 3.8 
Mother’s Age in Years FK 29.7 32.9 29.3 32.6 
Parental Highest Level of Education 4.8 4.7 4.5 4.7 
Socio-Economic Status -0.19 -0.15 -0.29 -0.15 
N (Unweighted)* 
273 1,647 66 1,854 
1,920 1,920 
* The N refers to the univariate distribution of the sub–groups of historical leavers estimated from the 
achievement growth models for Reading and Math IRT Scale Scores . Since the statistics presented in this 
table belong to the non-imputed data set, some cell sizes are smaller than these Ns.  
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CHAPTER SUMMARY AND DISCUSSION 
My goal in this chapter was to investigate whether ecological transition histories were 
associated with the learning growth of elementary school students who were followed from the 
beginning of kindergarten through the end of 5 th-grade. I conducted this longitudinal analysis 
using (quadratic) achievement growth modeling and centered the time variable at each of the 
five measurement occasions. In so doing, the resulting intercept represented the average test 
score at the school semester centering of each model. I then proceeded by modeling the 
variation of each of those intercepts using as main predictors the (progressively) cumulative 
number or residential moves counted from birth, the (progressively) cumulative number of 
school changes starting from kindergarten entry, and their interaction term. The intent behind 
this choice was to have longitudinal variables that were as much as possible similar to the 
typology used in the context of the wave-by-wave analysis (see Chapter 5). In other words, 
given that a particular ecological transition status did or did not show a short-term association 
with post-transition achievement, the implicit question was the following: what would happed 
if students experience the same status in multiple school years? Moreover, as I emphasized 
earlier, in the multilevel model I used these predictors with their original range. Had I chosen 
instead the capped versions of these variables presented in the longitudinal descriptive analysis 
(see Chapter 4), no statistically significant results would have emerged from all growth models. 
In fact, the specific intent here was to facilitate the emergence of statistically significant results 
in order to assess the presence and extent of a negative impact of ecological transition histories 
on students’ learning growth. 
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Except for the kindergarten year, the results from the growth models are strikingly 
similar across outcomes. When predicting reading growth, the number of residential moves 
(Birth-FK) is associated with increases in average test score at both kindergarten waves. 
Recalling that on average the higher the number of pre-school moves the higher the children’s 
disadvantage (see descriptive analysis of the FK sample, Chapter 4), these results suggest that 
starting school may have a stabilizing effects on more disadvantaged children. 
When predicting the variation of the intercepts representing 5 th-grade average 
achievement (time centered at S5), the growth models for both IRT tests displayed almost 
identical results: a moderate negative parameter for total number of school changes FK-S5 and a 
small positive parameter for the interaction term between total number of residential moves 
Birth-S5 and the number of school changes. The two illustrative scenarios then contextualize 
those patterns of association to the specific groups that those measures were meant to represent: 
students who experienced only school changes during the elementary grades (i.e. historical 
changers), and those who experience both residential moves and school changes at any time in 
their life (i.e. historical leavers).  
The results support the conclusion that ecological transition histories are associated with 
students’ learning trajectories during the elementary grades. The pattern of this association 
varies over time: higher frequencies of pre-school moves are mildly associated with higher 
levels of school readiness and more weakly with achievement in reading by the end of 
kindergarten. The relationship then disappears for most of the elementary school years, but 
emerges again with almost identical trends for both reading and math achievement by the end 
of 5th-grade. At this time, the association is mild and negative for students who experienced 
 172 
only school changes (i.e. historical changers) and for the largest majority of those who went 
through both moves and school changes (i.e. negative historical leavers). There is however, a 
small group of positive historical leavers that on the contrary show a slightly higher school 
achievement. Additional analyses indicate that positive historical leavers have experienced 
more intensive ecological transition histories and although come from families that are highly 
socioeconomically disadvantaged, they may also be more culturally advantaged that the group 
of students characterized as negative historical leavers. 
Although I will present the full discussion of the analysis in the next chapter, I note here 
that the growth models did not replicate almost any of the results from the lagged OLS 
regressions. The level-2 modeling of the intercept variation for each centering of the time 
measure was in fact conceived also with this specific intent. The only point of consonance 
between the results from the OLS regressions and the achievement growth models is that at the 
end of 5th-grade both the status of ‘volitional changer’ in the regression model and the total 
number of school changes in the growth model are negatively associated with math 
achievement. The likely reason for this consistency is that the category ‘volitional changer’ in 
later school grades is comprised of students who have accumulated multiple school changes. 
In the end, considering the favorable modeling setup arranged to facilitate the 
emergence of statistically significant results (i.e. using the ecological transition predictors with 
their original range to let some variation of the dependent variables to be picked up by the 
outliers), the results from the achievement growth models become questionable: in the long run, 
ecological transition histories have no consequences on the learning growths of elementary 
school students.  
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CHAPTER 7 
DISCUSSION AND CONCLUSIONS 
DISCUSSION 
Research literature has shown so far inconsistent results regarding the relationship 
between ecological transitions and academic achievement. Recent investigations projected that 
by 2010, an estimated two million children were going to move home because of foreclosure, 
with consequences of losing friends, harming their psychological well–being, changing school, 
disrupting their education (Isaacs & Lovell, 2008). These trends make even more pressing the 
need to understand the potential consequences of ecological transitions for children’s education 
and well-being.  Especially important is research that investigates questions of whether 
ecological transitions have an independent effect on academic achievement or they are a 
byproduct of antecedent characteristics, and whether those effects play out differently over time. 
Answers to these questions are especially useful in informing educational and social policies 
aimed at facilitating students’ post–transition adjustment to their new settings. 
In the present research I identified different types of ecological transitions and examined 
the characteristics of students experiencing each type. I then investigated both short– and long–
term consequences of ecological transitions for the academic achievement of U.S. elementary 
school students. I identify four conceptual domains that might explain those associations, that 
is: basic child and school characteristics, social capital, classroom and school factors, and family 
resources.  
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To investigate these issues, I used data collected from a nationally representative sample 
of kindergartners for the Early Childhood Longitudinal Study — Kindergarten Cohort 1998 
(ECLS–K 1998). I extracted a total of six analytic samples, five cross-sectional and one 
longitudinal, encompassing all the waves of data collection pertinent to the elementary school 
grades, from the beginning of kindergarten to the end of 5th–grade. The first five cross-sectional 
samples were used to describe the characteristics of students for each type of ecological 
transition (i.e. ‘stayer’, ‘mover’, ‘structural changer’, ‘volitional changer’ and ‘leaver’), and to 
investigate the short–term associations of those different ecological transition statuses on the 
grade–by–grade achievement growth. I also examined whether the short–term associations 
between the ecological transitions and change in achievement were explained by the 
characteristics included in the four conceptual domains mentioned above. The longitudinal 
sample was used to predict the long–term consequences that histories of ecological transitions 
(i.e. cumulative number of residential moves, cumulative number of school changes, and 
combinations of both moves and changes) had on students’ achievement growth across all 
elementary grades.  Fewer studies have focused on the achievement of very young students and 
no study has investigated their academic career from the beginning of schooling to the end of 
elementary school across multiple grades. 
In general, the results showed that students’ characteristics change across types of 
ecological transition, and to some extent they also change over time. In general, movers and 
leavers show consistent disadvantage compared to stayers, structural changers and volitional 
changers. However, by the end of 5th–grade volitional changers has become a group which 
students show on average socio–economic disadvantage. Curiously, students who have 
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changed school between kindergarten and 1st–grade for structural reasons, are mostly 
concentrated in a rural locale.  
Academic achievement is associated with ecological transitions in the short–term but not 
in the long–term. Moreover, such association was positive in early elementary grades, whereas 
it became negative in later school grades. Academic achievement appeared to be more sensitive 
to school changes rather than residential moves. The associations of ecological transitions with 
school achievement were only partly explained by social capital, classroom and school 
characteristics, and family resources. The analyses repeated over the course of the elementary 
grades unveiled different trends that partially contradicted the general consensus about the 
negative consequences of ecological transitions on educational outcomes in general and 
academic achievement in particular (Rumberger & Larson, 1998; Scanlon & Devine, 2001; 
National Research Council and Institute of Medicine, 2010). Moreover, I found some overlap 
between the short– and long–term results. 
To the extent of my knowledge, some of the above results are new, others corroborate 
the findings of past investigations, whereas the rest of the results are to a certain extent 
unexpected. Specifically, the literature generally describes the associations between mobility 
and school change with higher social disadvantage (Rumberger, 2003; Jelleyman & Spencer, 
2008), through the use of the ecological transition typology my results show that this may not 
always be the case, at least during elementary school: both “residential mobility” (i.e. ‘mover’) 
and the combination of “residential mobility and school change” (i.e. ‘leaver’) are associated 
with higher socio–economic disadvantage. Students who changed school for structural reasons 
did not show signs of disadvantage in any school grade. Instead, ‘volitional changer’ represents 
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a group of students who are quite advantaged at the beginning and middle of elementary 
school, whereas it comes to identify a group of disadvantaged students by the end of 5 th–grade. 
Many authors have found that ecological transitions have short–term consequences on a 
variety of educational outcomes (e.g. achievement, grade retention, etc.) during the elementary 
grades. However, almost all of them showed those consequences to be negative for those 
outcomes (Pribesh & Downey, 1999; Hanushek et al., 2004; Schwartz et al., 2007; Zeyu et al., 
2009), which is in line with my results showing slower learning of movers in 3rd–grade and 
volitional changers in 5th–grade in comparison to stayers. When researchers found that 
ecological transitions predicted higher learning within a short period of time, the results were in 
relation to later school grades (Rumberger et al., 1999; Ludwig et al., 2001). Alexander et al. 
(1996), who used a sample closer to the one from the ECLS–K (i.e. elementary school children 
from the public school system in Baltimore), found that the initial negative associations between 
ecological transitions and school achievement were explained away when background 
characteristics were controlled for. Hence, the results of the current investigation showing a 
positive association between short-term achievement growth during kindergarten and 1-st 
grade and all types of ecological transition involving a school change (i.e. ‘structural changer’, 
‘volitional changer’ and ‘leaver’) is a surprising result that is worthy of further investigation. 
Another important finding of the short–term analyses is that the four selected 
conceptual domains explain the association between of ecological transitions and academic 
achievement only minimally. Across the analyses for each grade the results seem to give limited 
but consistent support to the theory of social capital. The negative associations between 
ecological transitions and school achievement observed in both 3rd– and 5th–grade is reduced 
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when controlling for characteristics of social capital, a result supported by Tucker et al. (1998). 
The other domains (i.e. basic individual and school characteristics, classroom/school 
characteristics, and family resources) do not show a consistent explanatory pattern. 
When following the same students long–term, from the beginning to end of elementary 
school, most of those short–term associations could not be replicated. Pre–school histories of 
residential mobility showed some positive associations with school learning only in the two 
semesters of kindergarten. In the following grades I found only a very weak indication of a 
linear negative relationship between ecological transition histories and students’ learning 
growth62. In fact, by the end of elementary school, only the group of students who changed 
schools (i.e. ‘historical changer’) showed a small linear and negative relationship with 5th–grade 
achievement. This finding seems to replicate the results pertaining to volitional changers in the 
short–term analysis of the 5th–grade. Moreover, the group of students who experienced both 
moves and school changes (i.e. ‘historical leaver’) showed both positive and negative linear 
relationship with 5th–grade achievement. These results are also quite surprising considering 
that most of the longitudinal studies show negative associations between ecological transitions 
and various educational outcomes (GAO, 1994; Astone & McLanahan, 1994; Reynolds et al., 
2009). Further analyses of the historical leavers sub-group showed that there were demographic 
differences between those historical leavers who experienced increased achievement growth 
and those who experienced decelerated achievement growth. Even more surprising was to find 
that those with increased achievement growth (i.e. positive historical leavers) were more 
                                                                 
62 It should be recalled that these results were intentionally based on extreme values for both  total number 
of residential moves and total number or school changes. 
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socioeconomically disadvantaged than the historical leavers who showed decreases in school 
achievement (i.e. negative historical leavers). Moreover, within the sub–group of positive 
historical leavers the students who achieved the most were also those with the most intensive 
ecological transition histories and the most socioeconomically disadvantaged. 
Taken together, the results suggest the usefulness of the ecological theoretical 
framework in highlighting the importance of type and timing of ecological transitions. Different 
types of transitions may affect students differently and also according to the age, or school 
grade, at which students experienced them  (Bronfenbrenner, 1979a; Elder & Shanahan, 2006). 
Some ecological transitions such as school changes may have positive consequences on children 
because of the match between her/his characteristics and those of the school environment. It is 
possible that early ecological transitions are associated with accelerated school achievement in 
the beginning years of elementary school because children have not yet developed a strong 
attachment to their (home/school) environments (Stokols & Shumaker, 1982; Stokols et al., 1983). 
Therefore, children may not experience early moves and/or school changes as stressful events 
disrupting their routines and personal relations (Brett & Werbel, 1980). Moreover, part of the 
ecological transitions during those early years may be strategic school changes that parents 
promote in order to find schools that they think might be a better fit to their child’s academic 
needs (Rumberger, 2003). In later grades instead, ecological transitions seem to indicate 
residential and school instability (Finn, 1989; Adam, 2004; Reynolds et al., 2009).  
In the long run, students do not show almost any association between learning growth 
and previous ecological transitions: growing up is by definition learning how to adapt to 
different circumstances and deal with instability. In other words children are both vulnerable 
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and resilient (Masten, 2009; Obradović, 2009). Indeed, in the present study I identified a group 
of students who, despite being more disadvantaged than the other students, experienced higher 
school achievement by the end of elementary school. It is possible that this is a group of highly 
resilient students who have developed qualities that protect them from the negative effects of 
adversities. Some literature drawn from the psychiatric fields highlights the importance of 
developing the so–called executive functions in poor and highly mobile children as a buffer 
from environmental influences. (Masten et al. 2012; Wenzel & Gunnar, 2013). It seems that 
resilient children are better equipped at regulating their emotions, have developed higher self–
esteem, self–efficacy and coping abilities. Of course, not all disadvantaged children react 
equally well to adversities or become high achievers. However, it does not seem fortuitous the 
fact that within this sub–group of students, the most intensive ecological transition histories and 
the highest level of disadvantage is linked to the highest school achievement. It is possible that 
for these children moving and transferring school frequently has become a way of life. 
Moreover, although their background is classifiable as disadvantaged (e.g. single parent family, 
mother working full–time, lower family cultural capital and SES, etc.), adversity may have 
helped them mature faster and become responsible and self–sufficient at an early age.  
In general, what seems to emerge from these results is that the complexity of the 
phenomenon of ecological transition lies in the fact that it is a complex and moving target: its 
impact may change according to the specific type of ecological transition experienced, it may 
change over time, and can have different consequences under different life circumstances. One 
of the implications of this variation is that any kind of intervention should be targeted for a 
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specific ecological transition, and designed based on how the intersection of individual, family 
and community influences on children evolves over time. 
IMPLICATIONS FOR PRACTICE 
The present investigation has some implications for practices that to some extent could 
be implemented at the family and school level. At the family level, parents should make the 
effort to avoid ecological transitions during the academic year to minimize disruptions in 
children’s learning. They should incentivize participation in sport, art and music activities to 
help children (re)create a circle of friends and acquaintances. In the case of students changing 
school, parents should meet with the school counselor immediately after the transfer and 
schedule follow–up meetings to inquire how their child is adjusting to the new school. 
Since school changes, especially when experienced within the school year, are likely to 
cause students to lag behind with the new school curriculum, one may think that the new 
school should focus on helping incoming students academically. However, dealing with the 
school curriculum should be part of a larger program aimed at providing social resources that 
can mitigate the psychological, social and academic adjustment of incoming school changers. A 
first important step schools can take is raising awareness (in students, families, teachers and 
other community members) of the social and academic consequences of ecological transitions 
(Chicago Panel on School Policy, 2000). This can lead to the creation of a “culture of caring” that 
responds to the specific needs of transient students (Beck et al., 1997). For example, schools can 
administer assessment tests in reading, math and other subjects to determine students’ skills 
level in those areas. This initiative could be particularly useful when the new school does not 
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receive students’ transcripts on time. Rather than waiting for students to catch–up academically 
on their own, schools could provide remedial temporary instruction to bring students “in–sync” 
with the new school curricula. In addition, the results of these assessments can help school 
administration to distribute students throughout the school rather than concentrating them in 
few classrooms. Depending on the severity of student turnover, school administrators may 
decide to take additional steps such as: create counseling programs that periodically meet with 
the new students and their families to discuss concerns about the transfer (Wilson, 1993); 
provide teachers with aides as support to teaching; establish after school extra–curricula 
activities and “new student” groups to encourage acquaintanceship of the children who 
transferred with their cohort (Rumberger, 2003). 
These are some examples of practical actions to help transient students adjust to their 
new settings and mitigate some of the short-term harmful consequences of ecological transitions 
on academic achievement. Some of those suggestions do not require the mobilization of large 
amount of resources to be carried out. However, all those actions will result in greater benefit 
for students experiencing ecological transitions if parents and school form a strategically strong 
partnership aimed at understanding what is expected from children, how children understand 
these expectations and how they respond to them, and which behaviors and attitudes to 
encourage for students’ academic success.   
LIMITATIONS OF THE STUDY AND FUTURE RESEARCH 
The findings above should of course be interpreted within the larger context of strengths 
and limitations of the present study that warrant further investigations within a systematic 
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program of future research. The strengths of my study consist in the research approach adopted 
that integrated the investigations of both short– and long–term effects of ecological transitions 
conducted on a nationally representative sample of students, followed at multiple time points 
over their elementary school career. For this goal, I devised a typology to distinguish among 
different types of ecological transitions, which together with other measures allowed 
maximizing comparability of short– and long–term results.  
Regarding the study’s limitations, one of the main difficulties encountered was attrition, 
which in turn reverberated on many aspects of the research inquiry. The cases that are more 
likely to drop from the survey were the highly transient students. Surely some of the negative 
consequences of attrition (e.g. statistical representativeness and estimation bias) are, to a certain 
extent, limited in the ECLS–K data because of both the protocol implemented by the NCES 
about how to select school changers in follow–up surveys (see above Chapter 3), and the 
weighting procedures that compensate for the missing cases. However, some of those highly 
transient students are likely to belong to particular sub-populations whose experiences of 
ecological transition may be different from those of the “average” population of transient (or 
highly transient) students. Therefore, sample representativeness reestablished through 
statistical adjustment does not (re)capture hard-to-reach populations such as children of 
farmworker families, children of DoD personnel, or homeless children. The suggestion is to 
oversample these sub-groups in future surveys to allow adequate comparisons with the other 
groups of students, transient or not. 
General oversampling of any sub–group of students who experience ecological 
transitions can also overcome the limitation of creating measures with a higher sensitivity of 
 183 
scale. For example, in the present study when I created the typology about the ecological 
transition status I excluded the (nine) reasons for moving residence because the data became too 
sparse 63 . Moreover, without a more detailed typology also the possibility of framing the 
investigation within a counterfactual framework of causality is prevented. Since an ecological 
transition can be motivated by different reasons, the understanding of its effects depends on the 
choice of the “right” counterfactual condition. In this sense, it may not be appropriate to ask, 
say, “what would be the effect of residential mobility on academic achievement had the 
students not moved”. Instead, knowing the reasons for moving allows the positing of more 
rigorous research questions. For example, knowing that the residential move was motivated by 
a specific reason, such as parents’ separation (or any other reason classifiable as either negative 
or positive precursor event), the researcher has at her/his disposal a richer set of counterfactual 
conditions, namely students who did not move, students who did not move whose parents had 
also separated, and so on64. 
Another limitation of my study is that the surveys for all time points were not equally 
spaced, since after the kindergarten year data were collected only once toward the end of the 
first, third and fifth school years (see above Chapter 3). This means that the grade–by–grade 
differences of the consequences of ecological transitions on school achievement may be in part 
due to the shorter/longer time comprised between contiguous waves of data. Further, the 
collection of the dates when each ecological transition occurred could have given the 
                                                                 
63 Moreover, those reasons for moving were not asked across all the waves of data I had selected. 
64 There is a limitation however, in the choice of counterfactual conditions without incurring into the risk 
of changing (too much) the research question. 
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opportunity to test hypotheses regarding whether or not different sequences of moves and 
school changes are associated with lower/higher learning growths. 
Each one of the above limitations can be implemented in future research designs in 
order to collect richer panel data that could improve the portrait of ecological transitions and 
their consequences on a variety of educational outcomes. Assuming the present research is a 
first step of a systematic research program aimed at understanding the complexities of the 
consequences of ecological transitions on the academic achievement of elementary school 
students, further research should investigate those consequences in light of the different 
developmental stages that children go through in their first 10–12 years of life. The integration 
of sociological and developmental theories can pave a promising line of research for 
understanding the way in which children respond to ecological transitions within the system of 
relationships, resources, and expectations that constitute their environment (Bronfenbrenner 
1979; Brooks-Gunn 2001). If sociological researchers aim at showing the consequences of 
residential mobility and/or school change within a context of structural influences, then there 
needs to be (better) an accounting of children’s maturational component. This dissertation 
showed that the consequences of ecological transitions on achievement change over time appear 
when considered in the short period of time, and disappear on average when instead they are 
considered over the entire course of the elementary school grades. Some scholars emphasize the 
importance of the executive functions, such as inhibitory control and cognitive flexibility, in 
responding to unexpected challenges (Diamond, 2013), and suggest that they have a protective 
role they have in high–risk environments (Masten et al. 2012; Wenzel & Gunnar, 2013). Future 
research should incorporate these insights to expand the notion of developmental stages 
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beyond the crude identification with age (or school grade) and include measures of 
development with psychometric properties. Then a series of research questions could revolve 
around the theme of how executive functions moderate the influence of ecological transitions 
on school achievement.  
Once children’s maturational component is accounted for, subsequent investigations 
should clarify which ecological transitions are harmful, which are beneficial and which do not 
produce any consequence on school achievement. Future efforts should also concentrate on 
identifying the categories of students who are placed at–risk due to ecological transitions. 
Some of the research suggestions above require a different data set that include 
measures of children maturation that are more objective than the parent/teacher evaluation of 
students’ soft skills (e.g. approaches to learning, etc.). There is however, additional research that 
can be conducted by using the ECLS–K data. The current study can be expanded by 
investigating some of the mechanisms that the literature offers as explanations for the academic 
consequences of ecological transitions.  
Another line of investigation that will further expand research on ecological transitions 
consists of assessing the consequences of ecological transitions for schools. In fact, when framed 
from the institutional point of view, one can see that schools are constantly characterized by a 
certain degree of student turnover that may surely change over time, but it is unlikely to stop. A 
beginning step in this direction could be to see if schools’ average test scores are associated with 
the level of student turnover occurring within the school or whether or not average school test 
score growths slow down at higher levels of student turnover. 
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CONCLUSIONS 
Ecological transition is not going to disappear and the recent economic recession with 
the wave of foreclosures that ensued brought the phenomenon in the spotlight. Millions of 
children relocated and/or changed school because of those events, and by the time their families 
will completely recover, many of those children might have experienced multiple ecological 
transitions. Therefore, understanding the consequences of ecological transitions for youth is 
becoming more important than ever. The current study offers a typology that distinguishes 
among different ecological transitions that students can experience over time, and attempts to 
highlight how their consequences on school achievement vary over time. 
This investigation aims to expand the research literature on residential mobility and 
school change. However, in contrast to previous studies, my dissertation is based on the 
premise that not all ecological transitions are associated with school achievement in the same 
way and that those associations are time-dependent. Many students experienced ecological 
transitions before the beginning of schooling and during the very early elementary school years. 
However, their academic achievement seems to benefit from those transitions. In later 
elementary grades instead, ecological transitions appear to hurt students’ learning. Moreover, 
certain types of school change do not appear harmful at any school grade Still, in the long run, 
regardless the amount of ecological transitions accumulated from birth through the end of 
elementary school, academic achievement in the general population of elementary school 
students is not affected.  
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The reason for unfolding those distinctions throughout time is not to diminish the 
importance of ecological transition, but rather, to identify specific forms of interventions to 
address potential harmful consequences of this phenomenon for both students and schools. In 
fact, those harmful consequences can be considered short–term when the focus of attention is 
the “student” and how to smooth her/his adjustment to the new settings. Those ‘short–term 
consequences’, however, are indeed ‘long–term consequences’ when the focus of attention is the 
“school”. The flow of student turnover is a constant phenomenon at the school level. It does not 
stop from one year to another but can instead increase in case exceptional events happen. I 
mentioned in detail how student turnover can affect the smooth functioning of schools in a 
number of ways, for example, by affecting classroom teaching practices and learning, schools 
climate and  school financial resources .(see Chapter 2). However, there is a larger sense in 
which those consequences can synergistically affect schools given the increased pressure that 
recent reforms placed on school accountability and the goal of raising test scores.   Failing to 
address the negative consequences of student turnover can turn into lower average school test 
scores, increasing some schools’ chances of failing to meet their goals and risking to see their 
funds cut. At the end, the phenomenon of ecological transitions is an issue of interest for all 
students regardless of whether they are transient or stayers.  
  
Appendix A 
Table A.1 Weighted Means, Standard Deviations, Ranges and Description of Variables for Analysis in Fall Kindergarten (FK) Sam ple 
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
— Dependent Variables — 
Reading IRT Scale Score FK 16,261 35.0 9.94 21.0 – 138.5 C1 RC4 Reading IRT Scale Score (C1R4RSCL = 21–139) 
Math IRT Scale Score FK 17,173 25.7 8.97 10.5 – 115.7 C1 RC4 Math IRT Scale Score (C1R4MSCL = 10–116) 
— Independent Variables — 
Moved Residence Birth-FK 17,173 0.664 0.48 0 – 1 Dichotomous version of next measure (see next) 
Number of Residential Moves Birth-FK 17,173 1.2 1.22 0 – 5+ 
P1 CMQ010 Number of Places Child Lived At 
(P1NUMPLA = 1–20) 
Moved 0 Times B–FK 17,173 0.356 0.48 0 – 1 Dichotomous version of previous measure (see above) 
Moved 1 Time B–FK 17,173 0.336 0.47 0 – 1 (see above) 
Moved 2 Times B–FK 17,173 0.176 0.38 0 – 1 (see above) 
Moved 3 Times B–FK 17,173 0.074 0.26 0 – 1 (see above) 
Moved 4 Times B–FK 17,173 0.032 0.18 0 – 1 (see above) 
Moved 5 or More Times B–FK 17,173 0.025 0.16 0 – 1 (see above) 
Basic Child and School Characteristics Domain     
Male 17,173 0.512 0.50 0 – 1 Child Composite Gender (GENDER = 1) 
Race/Ethnicity 
     
White (Ref. Category) 17,173 0.580 0.49 0 – 1 Child Composite Race (RACE = 1) 
Black 17,173 0.157 0.36 0 – 1 Child Composite Race (RACE = 2) 
Hispanic 17,173 0.192 0.39 0 – 1 Child Composite Race (RACE = 3, 4) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Asian 17,173 0.023 0.15 0 – 1 Child Composite Race (RACE = 5) 
Other Race/Ethnicity 17,173 0.048 0.21 0 – 1 Child Composite Race (RACE = 6, 7, 8) 
Student’s Age in Months 17,173 68.5 4.28 54.0 – 79.0 Derived from Original Variables (see Chapter 3) 
Home Language Is Not English 17,151 0.112 0.32 0 – 1 WK Home Language of Child (WKLANGST = 1) 
Child Is a Kindergarten Repeater 17,159 0.045 0.21 0 – 1 P1 First-Time Kindergartner (P1FIRKDG = 2) 
Approaches to Learning 16,950 2.97 0.68 1.00 – 4.00 T1 Approaches to Learning (T1LEARN = 1–4) 
Interpersonal Behavior 16,194 2.98 0.63 1.00 – 4.00 T1 Interpersonal (T1INTERP = 1–4) 
Externalizing Problem Behavior 16,754 1.64 0.65 1.00 – 4.00 T1 Externalizing Problem Behavior (T1EXTERN = 1–4) 
School Region 
     
North-East (Ref. Category) 17,173 0.179 0.38 0 – 1 Census Region in Sample Frame  (CREGION = 1) 
Midwest 17,173 0.236 0.42 0 – 1 Census Region in Sample Frame  (CREGION = 2) 
South 17,173 0.361 0.48 0 – 1 Census Region in Sample Frame  (CREGION = 3) 
West 17,173 0.225 0.42 0 – 1 Census Region in Sample Frame  (CREGION = 4) 
School Urbanicity 
     
Urban (Ref. Category) 17,173 0.373 0.48 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 1) 
Suburban 17,173 0.419 0.49 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 2) 
Rural 17,173 0.208 0.41 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 3) 
Social Capital Domain      
Single-Parent Family 17,173 0.233 0.42 0 – 1 P1 Family Type (P1HFAMIL = 3, 4) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Num. of Siblings in Household 17,173 1.4 1.14 0 – 11 P1 Number of Siblings in Household (P1NUMSIB = 0–11) 
Mother’s Employment Status 
     
Not Working (Ref. Category) 16,787 0.329 0.47 0 – 1 P1 Current Mother Employment Status (P1HMemp= -1,3,4) 
Working Part-Time 16,787 0.215 0.41 0 – 1 P1 Current Mother Employment Status (P1HMemp = 2) 
Working Full-Time 16,787 0.457 0.50 0 – 1 P1 Current Mother Employment Status (P1HMemp = 1) 
Parental Educ. Aspirations for Child 17,076 4.1 1.13 1 – 6 
P1 What Degree Expected of Child (P1EXPECT = 1 ‘Less 
than HS Diploma’ thru 6 ‘PhD, MD, other Higher Degree’) 
Family Resources Domain      
Mother’s Age in Years FK 17,173 33.0 6.64 18 – 83 P1 Age Current Mother [Years] (P1HMAGE = 14–83) 
Socio-Economic Status 17,173 -0.02 0.79 -4.75 – 2.75 WK Continuous SES Measure (WKSESL = -5–3) 
Parental Highest Level of Education 17,173 4.6 1.90 1 – 9 
WK Parent Highest Education Level (WKPARED = 1 ‘8 th-
Grade of Below’ thru 9 ‘Doctorate or Professional Degree’) 
Level of Welfare Assistance 16,970 0.8 0.97 0 – 3 Derived from FK Original Variables (see Chapter 3) 
— Parent Level Cross-Sectional FK Survey Design Effects Adjustments — 
Probability Weights 17,173 – – 2.0 – 832.4 C1 PARENT WEIGHT FULL SAMPLE (C1PW0 = 0–833) 
Strata 17,173 – – 1 – 89 
C1 PARENT WT TAYLOR SERIES SAMP STRATA 
(C1TPWSTR = 1–89) 
Primary Sampling Units 17,173 – – 1 – 81 
C1 PARENT WT TAYLOR SERIES PRIMARY SAMPLE 
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Table A.2 Weighted Means, Standard Deviations, Ranges and Description of Variables for Analysis in Spring Kindergarten (SK) S ample 
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
— Dependent Variables — 
Reading IRT Scale Score SK 15,628 46.2 13.67 22.4 – 156.9 C2 RC4 Reading IRT Scale Score (C2R4RSCL = 22–157) 
Math IRT Scale Score SK 16,199 36.1 11.92 11.6 – 113.8 C2 RC4 Math IRT Scale Score (C2R4MSCL = 11–114) 
— Independent Variables — 
Changed School FK-SK 16,199 0.039 0.19 0 – 1 
FK Child Changed School Between Round 1 and 2 
(FKCHGSCH = 1) 
Basic Child and School Characteristics Domain     
Reading IRT Scale Score FK 15,009 35.2 9.94 21.0 – 138.5 C1 RC4 Reading IRT Scale Score (C1R4RSCL = 21–139) 
Math IRT Scale Score FK 15,813 25.9 9.01 10.5 – 115.7 C1 RC4 Math IRT Scale Score (C1R4MSCL = 10–116) 
Male 16,199 0.514 0.50 0 – 1 Child Composite Gender (GENDER = 1) 
Race/Ethnicity 
     
White (Ref. Category) 16,199 0.582 0.49 0 – 1 Child Composite Race (RACE = 1) 
Black 16,199 0.158 0.37 0 – 1 Child Composite Race (RACE = 2) 
Hispanic 16,199 0.187 0.39 0 – 1 Child Composite Race (RACE = 3, 4) 
Asian 16,199 0.025 0.16 0 – 1 Child Composite Race (RACE = 5) 
Other Race/Ethnicity 16,199 0.047 0.21 0 – 1 Child Composite Race (RACE = 6, 7, 8) 
Student’s Age in Months 16,199 74.7 4.45 52.5 – 98.4 Derived from Original Variables (see Chapter 3) 
Home Language Is Not English 16,178 0.113 0.32 0 – 1 WK Home Language of Child (WKLANGST = 1) 
Child Is a Kindergarten Repeater 16,182 0.046 0.21 0 – 1 P1 First-Time Kindergartner (P1FIRKDG = 2) 
Attended Kindergarten for Half Day 15,907 0.451 0.50 0 – 1 F2 Child Program Type FMS AM/PM/AD (F2CLASS = 1, 2) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Approaches to Learning 15,526 3.10 0.69 1.00 – 4.00 T2 Approaches to Learning (T2LEARN = 1–4) 
Interpersonal Behavior 15,361 3.11 0.64 1.00 – 4.00 T2 Interpersonal (T2INTERP = 1–4) 
Externalizing Problem Behavior 15,460 1.68 0.65 1.00 – 4.00 T2 Externalizing Problem Behavior (T2EXTERN = 1–4) 
School Region 
     
North-East (Ref. Category) 16,199 0.182 0.39 0 – 1 Census Region in Sample Frame  (CREGION = 1) 
Midwest 16,199 0.237 0.42 0 – 1 Census Region in Sample Frame  (CREGION = 2) 
South 16,199 0.366 0.48 0 – 1 Census Region in Sample Frame  (CREGION = 3) 
West 16,199 0.215 0.41 0 – 1 Census Region in Sample Frame  (CREGION = 4) 
School Urbanicity 
     
Urban (Ref. Category) 16,199 0.382 0.49 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 1) 
Suburban 16,199 0.413 0.49 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 2) 
Rural 16,199 0.205 0.40 0 – 1 
Location Type in Base Year Sample Frame Revised 
(KURBAN_R = 3) 
Social Capital Domain      
Single-Parent Family 16,199 0.228 0.42 0 – 1 P2 Family Type (P2HFAMIL = 3, 4) 
Num. of Siblings in Household 16,199 1.5 1.14 0 – 11 P2 Number of Siblings in Household (P2NUMSIB = 0–14) 
Mother’s Employment Status 
     
Not Working (Ref. Category) 15,835 0.327 0.47 0 – 1 P1 Current Mother Employment Status (P1HMemp =-1,3,4) 
Working Part-Time 15,835 0.215 0.41 0 – 1 P1 Current Mother Employment Status (P1HMemp = 2) 
Working Full-Time 15,835 0.457 0.50 0 – 1 P1 Current Mother Employment Status (P1HMemp = 1) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Parental Educ. Aspirations for Child 16,115 4.1 1.13 1 – 6 
P1 What Degree Expected of Child (P1EXPECT = 1 ‘Less 
than HS Diploma’ thru 6 ‘PhD, MD, other Higher Degree’) 
Num. of Parents Talk Regularly 16,161 2.1 2.92 0 – 38 P2 # Parents Talk w/ Regularly (P2PCLASS = 0–40) 
Level Parent-School Communication 16,181 0.6 0.67 0 – 5 Derived from SK Original Variables (see Chapter 3) 
Level Parental Volunteering in School 16,194 3.6 1.58 0 – 6 (see above) 
Level Child Participation in Extra-
Curricular Activities 
16,182 1.0 1.14 0 – 6 (see above) 
Classroom and School Characteristics      
Class Size 14,692 20.6 4.48 9 – 30 A1 Total Class Enrollment [Races] (A1TOTRA = 9–30) 
Teacher’s Evaluation of Child’s Skills 
in Reading 
15,469 3.2 0.99 1 – 5 
T2 Rate Language Skills (T2RTLANG = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Teacher’s Evaluation of Child’s Skills 
in Mathematics 
15,433 3.2 0.89 1 – 5 
T2 Rate Mathematics Skills (T2RTMTH = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Low Academic Standards 14,732 1.8 0.80 1 – 5 
B2 Academic Standard Too Low (B2STNDLO = 1 ‘Strongly 
Disagree’ thru 5 ‘Strongly Agree’) 
Private School 16,199 0.152 0.36 0 – 1 S2 Public or Private School (S2PUPRI = 2) 
School Size 16,042 3.4 1.14 1 – 5 
S2 Total School Enrollment (S2KENRLS = 1 ‘0 –149 
Students’ thru 5 ‘750 and Above’ 
School Minority Concentration 15,797 2.8 1.53 1 – 5 
S2 Percent Minority Students (S2KMINOR = 1 ‘Less than 
10’ thru 5 ’75 or More’) 
Number of Children Who Left School      
0 – 10 Children 12,412 0.262 0.44 0 – 1 S2 # Who Left – Didn’t Return (S2CNUMCH = 1 ‘0–10 ‘) 
11 – 40 Children 12,412 0.365 0.48 0 – 1 S2 # Who Left – Didn’t Return (S2CNUMCH =  2 ‘11–40 ‘) 
41 or More Children 12,412 0.373 0.48 0 – 1 S2 # Who Left – Didn’t Return (S2CNUMCH = 3 ’41 +‘) 
Family Resources Domain      
Mother’s Age in Years FK 16,199 33.1 6.68 18 – 83 P1 Age Current Mother [Years] (P1HMAGE = 14–83) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Socio-Economic Status 16,199 -0.01 0.79 -4.75 – 2.75 WK Continuous SES Measure (WKSESL = -5–3) 
Parental Highest Level of Education 16,199 4.7 1.91 1 – 9 
WK Parent Highest Education Level (WKPARED = 1 ‘8 th-
Grade of Below’ thru 9 ‘Doctorate or Professional Degree’) 
Level of Welfare Assistance 16,095 0.6 0.85 0 – 3 Derived from SK Original Variables (see Chapter 3) 
— Parent Level Longitudinal FK-SK Survey Design Effects Adjustments — 
Probability Weights 16,199 – – 2.2 – 900.0 C1C2 PARENT WEIGHT FULL SAMPLE (BYPW0 = 0–900) 
Strata 16,199 – – 1 – 89 
C1C2 PARENT WEIGHT T TAYLOR SERIES SAMPLE 
STRATA (BYPWSTR = 1–89) 
Primary Sampling Units 16,199 – – 1 – 80 
C1C2 PARENT WEIGHT T TAYLOR SERIES PRIMARY 
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Table A.3 Weighted Means, Standard Deviations, Ranges and Description of Variables for Analysis in Spring 1 st-Grade (S1) Sample  
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
— Dependent Variables — 
Reading IRT Scale Score S1 14,045 76.9 23.65 25.1 – 184.1 C4 RC4 Reading IRT Scale Score (C4R4RSCL = 24–185) 
Math IRT Scale Score S1 14,277 61.0 18.05 12.6 – 132.5 C4 RC4 Math IRT Scale Score (C4R4MSCL = 12–133) 
— Independent Variables — 
Student’s Ecological Transition Status      
Stayer 14,277 0.636 0.48 0 – 1 Derived from S1 Original Variables (see Chapter 3) 
Mover 14,277 0.126 0.33 0 – 1 (see above) 
Structural Changer 14,277 0.016 0.12 0 – 1 (see above) 
Volitional Changer 14,277 0.120 0.32 0 – 1 (see above) 
Leaver 14,277 0.103 0.30 0 – 1 (see above) 
Basic Child and School Characteristics Domain     
Reading IRT Scale Score SK 13,580 46.2 13.56 22.2 – 156.9 C2 RC4 Reading IRT Scale Score (C2R4RSCL = 22–157) 
Math IRT Scale Score SK 14,057 36.1 11.88 11.6 – 113.8 C2 RC4 Math IRT Scale Score (C2R4MSCL = 11–114) 
Male 14,277 0.514 0.50 0 – 1 Child Composite Gender (GENDER = 1) 
Race/Ethnicity 
     
White (Ref. Category) 14,277 0.581 0.49 0 – 1 Child Composite Race (RACE = 1) 
Black 14,277 0.158 0.36 0 – 1 Child Composite Race (RACE = 2) 
Hispanic 14,277 0.185 0.39 0 – 1 Child Composite Race (RACE = 3, 4) 
Asian 14,277 0.029 0.17 0 – 1 Child Composite Race (RACE = 5) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Other Race/Ethnicity 14,277 0.047 0.21 0 – 1 Child Composite Race (RACE = 6, 7, 8) 
Student’s Age in Months 14,277 86.9 4.22 72.0 – 96.0 Derived from Original Variables (see Chapter 3) 
Home Language Is Not English 14,193 0.129 0.34 0 – 1 W1 Home Language of Child (W1LANGST = 1) 
Child Is a Kindergarten Repeater 12,834 0.045 0.21 0 – 1 P1 First-Time Kindergartner (P1FIRKDG = 2) 
Approaches to Learning 12,950 3.02 0.71 1.00 – 4.00 T4 Approaches to Learning (T4LEARN = 1–4) 
Interpersonal Behavior 12,824 3.10 0.64 1.00 – 4.00 T4 Interpersonal (T4INTERP = 1–4) 
Externalizing Problem Behavior 12,879 1.67 0.65 1.00 – 4.00 T4 Externalizing Problem Behavior (T4EXTERN = 1–4) 
School Region 
     
North-East (Ref. Category) 14,225 0.179 0.38 0 – 1 R4 Census Region  (R4REGION = 1) 
Midwest 14,225 0.235 0.42 0 – 1 R4 Census Region  (R4REGION = 2) 
South 14,225 0.371 0.48 0 – 1 R4 Census Region  (R4REGION = 3) 
West 14,225 0.215 0.41 0 – 1 R4 Census Region  (R4REGION = 4) 
School Urbanicity 
     
Urban (Ref. Category) 14,147 0.351 0.48 0 – 1 R4 Location Type (R4URBAN = 1) 
Suburban 14,147 0.438 0.50 0 – 1 R4 Location Type (R4URBAN = 2) 
Rural 14,147 0.211 0.41 0 – 1 R4 Location Type (R4URBAN = 3) 
Social Capital Domain      
Single-Parent Family 14,277 0.231 0.42 0 – 1 P4 Family Type (P4HFAMIL = 3, 4) 
Num. of Siblings in Household 14,277 1.5 1.14 0 – 11 P4 Number of Siblings in Household (P4NUMSIB = 0–11) 
Mother’s Employment Status 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Not Working (Ref. Category) 13,922 0.308 0.46 0 – 1 P4 Current Mother Employment Status (P4HMemp =-1,3,4) 
Working Part-Time 13,922 0.212 0.41 0 – 1 P4 Current Mother Employment Status (P4HMemp = 2) 
Working Full-Time 13,922 0.480 0.50 0 – 1 P4 Current Mother Employment Status (P4HMemp = 1) 
Parental Educ. Aspirations for Child 14,204 4.0 1.12 1 – 6 
P4 What Degree Expected of Child (P4EXPECT = 1 ‘Less 
than HS Diploma’ thru 6 ‘PhD, MD, other Higher Degree’) 
Num. of Parents Talk Regularly 14,257 2.4 3.16 0 – 40 P4 # Parents Talk w/ Regularly (P4PCLASS = 0–40) 
Level Parent-School Communication 14,262 0.7 0.66 0 – 6 Derived from S1 Original Variables (see Chapter 3) 
Level Parental Volunteering in School 14,274 3.9 1.55 0 – 6 (see above) 
Level Child Participation in Extra-
Curricular Activities 
14,277 1.4 1.30 0 – 6 (see above) 
Classroom and School Characteristics      
Class Size 12,239 20.8 4.02 12 – 35 A4 Total Class Enrollment [Races] (A4TOTRA = 12–35) 
Teacher’s Evaluation of Child’s Skills 
in Reading 
12,519 3.1 1.05 1 – 5 
T4 Rate Language Skills (T4RTLANG = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Teacher’s Evaluation of Child’s Skills 
in Mathematics 
12,483 3.2 0.90 1 – 5 
T4 Rate Mathematics Skills (T4RTMTH = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Low Academic Standards 12,367 1.9 0.86 1 – 5 
B4 Academic Standard Too Low (B4STNDLO = 1 ‘Strongly 
Disagree’ thru 5 ‘Strongly Agree’) 
Private School 14,226 0.128 0.33 0 – 1 S4 Public or Private School (S4PUPRI = 2) 
School Size 14,084 3.5 1.11 1 – 5 
S4 Total School Enrollment (S4ENRLS = 1 ‘0 –149 Students’ 
thru 5 ‘750 and Above’ 
School Minority Concentration 13,975 2.8 1.54 1 – 5 
S4 Percent Minority Students (S4MINOR = 1 ‘Less than 10’ 
thru 5 ’75 or More’) 
Number of Children Who Left School      
0 – 10 Children 11,239 0.250 0.43 0 – 1 S4 # Who Left – Didn’t Return (S4CNUMCH = 1 ‘0–10 ‘) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
11 – 40 Children 11,239 0.414 0.49 0 – 1 S4 # Who Left – Didn’t Return (S4CNUMCH =  2 ‘11–40 ‘) 
41 or More Children 11,239 0.336 0.47 0 – 1 S4 # Who Left – Didn’t Return (S4CNUMCH = 3 ’41 +‘) 
Family Resources Domain      
Mother’s Age in Years FK 14,277 33.0 6.71 18 – 83 P1 Age Current Mother [Years] (P1HMAGE = 14–83) 
Socio-Economic Status 14,277 -0.08 0.79 -2.96 – 2.88 W1 Continuous SES Measure (W1SESL = -3–3) 
Parental Highest Level of Education 14,277 4.6 1.90 1 – 9 
W1 Parent Highest Education Level (W1PARED = 1 ‘8th-
Grade of Below’ thru 9 ‘Doctorate or Professional Degree’) 
Level of Welfare Assistance 14,247 0.6 0.84 0 – 3 Derived from S1 Original Variables (see Chapter 3) 
— Parent Level Longitudinal SK-S1 Survey Design Effects Adjustments — 
Probability Weights 14,277 – – 1.9–2,580.4 
C2C4 PARENT WEIGHT FULL SAMPLE (C24PW0 = 0–
2,581) 
Strata 14,277 – – 1 – 90 
C2C4 PARENT WEIGHT T TAYLOR SERIES SAMPLE 
STRATA (C24PSTR = 1–90) 
Primary Sampling Units 14,277 – – 1 – 80 
C2C4 PARENT WEIGHT T TAYLOR SERIES PRIMARY 
SAMPLE UNIT (C24PPSU = 1–80) 
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Table A.4 Weighted Means, Standard Deviations, Ranges and Description of Variables for Analysis in Spring 3 rd-Grade (S3) Sample  
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
— Dependent Variables — 
Reading IRT Scale Score S3 11,403 126.1 28.08 51.5 – 200.8 C5 RC4 Reading IRT Scale Score (C5R4RSCL = 51–201) 
Math IRT Scale Score S3 11,471 98.2 24.87 34.6 – 166.3 C5 RC4 Math IRT Scale Score (C5R4MSCL = 34–167) 
— Independent Variables — 
Student’s Ecological Transition Status      
Stayer 12,013 0.580 0.49 0 – 1 Derived from S3 Original Variables (see Chapter 3) 
Mover 12,013 0.061 0.24 0 – 1 (see above) 
Structural Changer 12,013 0.038 0.19 0 – 1 (see above) 
Volitional Changer 12,013 0.203 0.40 0 – 1 (see above) 
Leaver 12,013 0.118 0.32 0 – 1 (see above) 
Basic Child and School Characteristics Domain     
Reading IRT Scale Score S1 11,810 77.0 23.76 25.1 – 184.1 C4 RC4 Reading IRT Scale Score (C4R4RSCL = 24–185) 
Math IRT Scale Score S1 12,013 61.0 18.22 13.4 – 132.5 C4 RC4 Math IRT Scale Score (C4R4MSCL = 12–133) 
Male 12,013 0.517 0.50 0 – 1 Child Composite Gender (GENDER = 1) 
Race/Ethnicity 
     
White (Ref. Category) 12,013 0.571 0.49 0 – 1 Child Composite Race (RACE = 1) 
Black 12,013 0.161 0.37 0 – 1 Child Composite Race (RACE = 2) 
Hispanic 12,013 0.194 0.40 0 – 1 Child Composite Race (RACE = 3, 4) 
Asian 12,013 0.028 0.17 0 – 1 Child Composite Race (RACE = 5) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Other Race/Ethnicity 12,013 0.046 0.21 0 – 1 Child Composite Race (RACE = 6, 7, 8) 
Student’s Age in Months 11,502 109.5 4.35 98.8 – 125.2 Derived from Original Variables (see Chapter 3) 
Approaches to Learning 9,601 3.02 0.69 1.00 – 4.00 T5 Approaches to Learning (T5LEARN = 1–4) 
Interpersonal Behavior 9,483 3.07 0.66 1.00 – 4.00 T5 Interpersonal (T5INTERP = 1–4) 
Externalizing Problem Behavior 9,580 1.71 0.62 1.00 – 4.00 T5 Externalizing Problem Behavior (T5EXTERN = 1–4) 
School Region 
     
North-East (Ref. Category) 11,661 0.182 0.39 0 – 1 R5 Census Region  (R5REGION = 1) 
Midwest 11,661 0.226 0.42 0 – 1 R5 Census Region  (R5REGION = 2) 
South 11,661 0.373 0.48 0 – 1 R5 Census Region  (R5REGION = 3) 
West 11,661 0.218 0.41 0 – 1 R5 Census Region  (R5REGION = 4) 
School Urbanicity 
     
Urban (Ref. Category) 11,416 0.354 0.48 0 – 1 R5 Location Type (R5URBAN = 1) 
Suburban 11,416 0.429 0.50 0 – 1 R5 Location Type (R5URBAN = 2) 
Rural 11,416 0.217 0.41 0 – 1 R5 Location Type (R5URBAN = 3) 
Social Capital Domain      
Single-Parent Family 12,013 0.253 0.43 0 – 1 P5 Family Type (P5HFAMIL = 3, 4) 
Num. of Siblings in Household 12,013 1.6 1.13 0 – 11 P5 Number of Siblings in Household (P5NUMSIB = 0–11) 
Mother’s Employment Status 
     
Not Working (Ref. Category) 11,662 0.279 0.45 0 – 1 P5 Current Mother Employment Status (P5HMemp =-1,3,4) 
Working Part-Time 11,662 0.217 0.41 0 – 1 P5 Current Mother Employment Status (P5HMemp = 2) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Working Full-Time 11,662 0.504 0.50 0 – 1 P5 Current Mother Employment Status (P5HMemp = 1) 
Parental Educ. Aspirations for Child 11,974 4.0 1.10 1 – 6 
P5 What Degree Expected of Child (P5EXPECT = 1 ‘Less 
than HS Diploma’ thru 6 ‘PhD, MD, other Higher Degree’) 
Num. of Parents Talk Regularly 11,783 2.7 5.50 0 – 99 P5 # Parents Talk w/ Regularly (P5PCLASS = 0–99) 
Level Parent-School Communication 12,005 1.1 1.08 0 – 8 Derived from S3 Original Variables (see Chapter 3) 
Level Parental Volunteering in School 12,005 4.1 1.50 0 – 6 (see above) 
Level Child Participation in Extra-
Curricular Activities 
11,979 1.5 1.27 0 – 6 (see above) 
Classroom and School Characteristics      
Class Size 9,513 21.0 3.98 8 – 34 
Sum of: A5 Number of Boys in Class (A5BOYS = 4–16) & 
A5 Number of Girls in Class (A5GIRLS = 4–18)  
Teacher’s Evaluation of Child’s Skills 
in Reading 
9,498 3.1 1.01 1 – 5 
T5 Rate Language Skills (T5RTLANG = 1 ‘Far  Below 
Average’ thru 5 ‘Far Above Average’) 
Teacher’s Evaluation of Child’s Skills 
in Mathematics 
9,481 3.1 0.92 1 – 5 
T5 Rate Mathematics Skills (T5RTMTH = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Low Academic Standards 9,543 1.8 0.83 1 – 5 
B5 Academic Standard Too Low (B5STNDLO = 1 ‘Strongly 
Disagree’ thru 5 ‘Strongly Agree’) 
Private School 11,649 0.113 0.32 0 – 1 S5 Public or Private School (S5PUPRI = 2) 
School Size 11,553 3.5 1.05 1 – 5 
S5 Total School Enrollment (S5ENRLS = 1 ‘0 –149 Students’ 
thru 5 ‘750 and Above’ 
School Minority Concentration 11,428 2.8 1.53 1 – 5 
S5 Percent Minority Students (S5MINOR = 1 ‘Less than 10’ 
thru 5 ’75 or More’) 
Number of Children Who Left School      
0 – 10 Children 9,043 0.295 0.46 0 – 1 S5 # Who Left – Didn’t Return (S5CNUMCH = 1 ‘0–10 ‘) 
11 – 40 Children 9,043 0.431 0.50 0 – 1 S5 # Who Left – Didn’t Return (S5CNUMCH =  2 ‘11–40 ‘) 
41 or More Children 9,043 0.274 0.45 0 – 1 S5 # Who Left – Didn’t Return (S5CNUMCH = 3 ’41 +‘) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Family Resources Domain      
Mother’s Age in Years FK 12,013 33.1 6.65 18 – 83 P1 Age Current Mother [Years] (P1HMAGE = 14–83) 
Socio-Economic Status 12,013 -0.11 0.79 -2.49 – 2.58 W3 Continuous SES Measure (W3SESL = -3–3) 
Parental Highest Level of Education 12,013 4.8 1.91 1 – 9 
W3 Parent Highest Education Level (W3PARED = 1 ‘8 th-
Grade of Below’ thru 9 ‘Doctorate or Professional Degree’) 
Level of Welfare Assistance 11,947 0.6 0.82 0 – 3 Derived from S3 Original Variables (see Chapter 3) 
— Parent Level Longitudinal S1-S3 Survey Design Effects Adjustments — 
Probability Weights 12,013 – – 1.7–3,718.3 
C4C5 PARENT WEIGHT FULL SAMPLE (C45PW0 = 0–
3,719) 
Strata 12,013 – – 1 – 90 
C4C5 PARENT WEIGHT T TAYLOR SERIES SAMPLE 
STRATA (C45PSTR = 1–90) 
Primary Sampling Units 12,013 – – 1 – 78 
C4C5 PARENT WEIGHT T TAYLOR SERIES PRIMARY 
SAMPLE UNIT (C45PPSU = 1–80) 
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Table A.5 Weighted Means, Standard Deviations, Ranges and Description of Variables for Analysis in Spring 5 th-Grade (S5) Sample  
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
— Dependent Variables — 
Reading IRT Scale Score S5 9,377 148.1 27.04 64.7 – 203.2 C6 RC4 Reading IRT Scale Score (C6R4RSCL = 64–204) 
Math IRT Scale Score S5 9,384 121.4 25.58 50.9 – 170.7 C6 RC4 Math IRT Scale Score (C6R4MSCL = 50–171) 
— Independent Variables — 
Student’s Ecological Transition Status      
Stayer 9,626 0.553 0.50 0 – 1 Derived from S5 Original Variables (see Chapter 3) 
Mover 9,626 0.051 0.22 0 – 1 (see above) 
Structural Changer 9,626 0.067 0.25 0 – 1 (see above) 
Volitional Changer 9,626 0.215 0.41 0 – 1 (see above) 
Leaver 9,626 0.115 0.32 0 – 1 (see above) 
Basic Child and School Characteristics Domain     
Reading IRT Scale Score S3 9,565 125.4 28.54 51.5 – 200.8 C5 RC4 Reading IRT Scale Score (C5R4RSCL = 51–201) 
Math IRT Scale Score S3 9,626 97.3 24.89 34.6 – 166.3 C5 RC4 Math IRT Scale Score (C5R4MSCL = 34–167) 
Male 9,626 0.504 0.50 0 – 1 Child Composite Gender (GENDER = 1) 
Race/Ethnicity 
     
White (Ref. Category) 9,626 0.580 0.49 0 – 1 Child Composite Race (RACE = 1) 
Black 9,626 0.156 0.36 0 – 1 Child Composite Race (RACE = 2) 
Hispanic 9,626 0.192 0.39 0 – 1 Child Composite Race (RACE = 3, 4) 
Asian 9,626 0.029 0.17 0 – 1 Child Composite Race (RACE = 5) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Other Race/Ethnicity 9,626 0.042 0.20 0 – 1 Child Composite Race (RACE = 6, 7, 8) 
Student’s Age in Months 9,397 132.7 4.32 122.2–148.0 Derived from Original Variables (see Chapter 3) 
Approaches to Learning 8,979 3.03 0.69 1.00 – 4.00 T6 Approaches to Learning (T6LEARN = 1–4) 
Interpersonal Behavior 8,798 3.05 0.65 1.00 – 4.00 T6 Interpersonal (T6INTERP = 1–4) 
Externalizing Problem Behavior 8,826 1.67 0.60 1.00 – 4.00 T6 Externalizing Problem Behavior (T6EXTERN = 1–4) 
School Region 
     
North-East (Ref. Category) 9,430 0.184 0.39 0 – 1 R6 Census Region  (R6REGION = 1) 
Midwest 9,430 0.229 0.42 0 – 1 R6 Census Region  (R6REGION = 2) 
South 9,430 0.372 0.48 0 – 1 R6 Census Region  (R6REGION = 3) 
West 9,430 0.215 0.41 0 – 1 R6 Census Region  (R6REGION = 4) 
School Urbanicity 
     
Urban (Ref. Category) 9,055 0.343 0.47 0 – 1 R6 Location Type (R6URBAN = 1) 
Suburban 9,055 0.428 0.49 0 – 1 R6 Location Type (R6URBAN = 2) 
Rural 9,055 0.229 0.42 0 – 1 R6 Location Type (R6URBAN = 3) 
Social Capital Domain      
Single-Parent Family 9,626 0.257 0.44 0 – 1 P6 Family Type (P6HFAMIL = 3, 4) 
Num. of Siblings in Household 9,626 1.5 1.14 0 – 12 P6 Number of Siblings in Household (P6NUMSIB = 0–12) 
Mother’s Employment Status 
     
Not Working (Ref. Category) 9,360 0.271 0.44 0 – 1 P6 Current Mother Employment Status (P6HMemp =-1,3,4) 
Working Part-Time 9,360 0.217 0.41 0 – 1 P6 Current Mother Employment Status (P6HMemp = 2) 
Anthony Buttaro, Jr. 
205 
 
Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Working Full-Time 9,360 0.512 0.50 0 – 1 P6 Current Mother Employment Status (P6HMemp = 1) 
Parental Educ. Aspirations for Child 9,606 4.0 1.09 1 – 6 
P6 What Degree Expected of Child (P6EXPECT = 1 ‘Less 
than HS Diploma’ thru 6 ‘PhD, MD, other Higher Degree’) 
Num. of Parents Talk Regularly 9,607 2.6 3.36 0 – 40 P6 # Parents Talk w/ Regularly (P6PCLASS = 0–40) 
Level Parent-School Communication 9,621 1.0 0.96 0 – 7 Derived from S5 Original Variables (see Chapter 3) 
Level Parental Volunteering in School 9,620 4.0 1.51 0 – 6 (see above) 
Level Child Participation in Extra-
Curricular Activities 
9,626 1.6 1.29 0 – 6 (see above) 
Classroom and School Characteristics      
Class Size 8,913 22.3 5.95 8 – 39 
Sum of: G5 Number of Boys in Class (G6BOYS = 4–19) & 
G5 Number of Girls in Class (G6GIRLS = 4–20)  
Teacher’s Evaluation of Child’s Skills 
in Reading 
8,961 3.1 0.97 1 – 5 
G6 Rate Language Skills (G6RTLANG = 1 ‘Far Below 
Average’ thru 5 ‘Far Above Average’) 
Low Academic Standards 8,985 1.8 0.86 1 – 5 
J62 Academic Standard Too Low (J62STNDL = 1 ‘Strongly 
Disagree’ thru 5 ‘Strongly Agree’) 
Private School 9,430 0.112 0.32 0 – 1 S6 Public or Private School (S6PUPRI = 2) 
School Size 9,286 3.5 1.03 1 – 5 
S6 Total School Enrollment (S6ENRLS = 1 ‘0 –149 Students’ 
thru 5 ‘750 and Above’ 
School Minority Concentration 9,375 2.9 1.53 1 – 5 
S6 Percent Minority Students (S6MINOR = 1 ‘Less than 10’ 
thru 5 ’75 or More’) 
Number of Children Who Left School      
0 – 10 Children 8,812 0.295 0.46 0 – 1 S6 # Who Left – Didn’t Return (S6CNUMCH = 1 ‘0–10 ‘) 
11 – 40 Children 8,812 0.450 0.50 0 – 1 S6 # Who Left – Didn’t Return (S6CNUMCH =  2 ‘11–40 ‘) 
41 or More Children 8,812 0.255 0.44 0 – 1 S6 # Who Left – Didn’t Return (S6CNUMCH = 3 ’41 +‘) 
Family Resources Domain      
Mother’s Age in Years FK 9,626 33.1 6.76 18 – 83 P1 Age Current Mother [Years] (P1HMAGE = 14–83) 
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Variable N Mean SD Min – Max Original ECLS-K: Label (Name = Min–Max) 
Socio-Economic Status 9,626 -0.12 0.79 -2.48 – 2.54 W5 Continuous SES Measure (W5SESL = -3–3) 
Parental Highest Level of Education 9,626 4.8 1.91 1 – 9 
W5 Parent Highest Education Level (W5PARED = 1 ‘8 th-
Grade of Below’ thru 9 ‘Doctorate or Professional Degree’) 
Level of Welfare Assistance 9,592 0.6 0.82 0 – 3 Derived from S5 Original Variables (see Chapter 3) 
— Parent Level Longitudinal S3-S5 Survey Design Effects Adjustments — 
Probability Weights 9,626 – – 1.9–6,635.2 
C5C6 PARENT WEIGHT FULL SAMPLE (C56PW0 = 0–
6,636) 
Strata 9,626 – – 1 – 89 
C5C6 PARENT WEIGHT T TAYLOR SERIES SAMPLE 
STRATA (C56PSTR = 1–89) 
Primary Sampling Units 9,626 – – 1 – 74 
C5C6 PARENT WEIGHT T TAYLOR SERIES PRIMARY 








Table B.1 Weighted Means, Standard Deviations and Ranges for Analysis in Fall Kindergarten to 
Spring 5th–Grade (FK–S5) Sample  
Variable N Mean SD Min – Max 
— Dependent Variables — 
Reading IRT Scale Score at:     
Fall Kindergarten 7,288 35.4 9.94 21.1 – 138.5 
Spring Kindergarten 7,518 46.6 13.58 22.7 – 156.9 
Spring 1st–Grade 7,703 78.1 23.44 27.4 – 184.1 
Spring 3rd–Grade 7,767 127.1 27.77 51.5 – 200.8 
Spring 5th–Grade 7,859 149.3 26.39 64.7 – 203.2 
Math IRT Scale Score at:     
Fall Kindergarten 7,680 26.1 8.94 10.6 – 93.2 
Spring Kindergarten 7,769 36.5 11.81 11.6 – 112.5 
Spring 1st–Grade 7,818 61.6 17.50 13.9 – 132.5 
Spring 3rd–Grade 7,800 98.9 24.54 35.6 – 166.3 
Spring 5th–Grade 7,859 122.8 25.10 50.9 – 170.7 
— Independent Variables — 
Time Between Fall Kindergarten to Spring 5 th–Grade Centered at:   
Fall Kindergarten — — — 0.0 – 68.2 
Spring Kindergarten — — — -8.6 – 63.0 
Spring 1st–Grade — — — -21.2 – 50.2 
Spring 3rd–Grade — — — -47.2 – 26.9 
Spring 5th–Grade — — — -68.2 – 00.0 
Ecological Transition History     
Number of Residential Moves from Birth to:    
Fall Kindergarten 7,853 1.1 1.27 0 – 19 
Spring Kindergarten (copied from FK in HLM analyses, see above) 
Spring 1st–Grade 7,840 1.3 1.45 0 – 19 
Spring 3rd–Grade 7,777 1.5 1.6 0 – 19 
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Variable N Mean SD Min – Max 
Spring 5th–Grade 7,751 1.6 1.7 0 – 19 
Number of Residential Moves from Fall Kindergarten to:    
Spring 1st–Grade 7,846 0.2 0.48 0 – 5 
Spring 3rd–Grade 7,783 0.4 0.71 0 – 6 
Spring 5th–Grade 7,757 0.5 0.88 0 – 8 
Number of School Changes from Fall Kindergarten to:    
Spring Kindergarten 7,851 0.0 0.15 0 – 1 
Spring 1st–Grade 7,851 0.3 0.52 0 – 4 
Spring 3rd–Grade 7,851 0.7 0.98 0 – 7 
Spring 5th–Grade 7,851 1.2 1.26 0 – 8 
Basic Child and School Characteristics Domain    
Male 7,859 0.504 0.50 0 – 1 
Race/Ethnicity 
    
White (Ref. Category) 7,859 0.586 0.49 0 – 1 
Black 7,859 0.152 0.36 0 – 1 
Hispanic 7,859 0.191 0.39 0 – 1 
Asian 7,859 0.029 0.17 0 – 1 
Other Race/Ethnicity 7,859 0.042 0.20 0 – 1 
Student’s Age in Months at:     
Fall Kindergarten 7,859 67.4 4.12 57.5 – 82.7 
Spring Kindergarten 7,859 73.5 4.11 63.3 – 88.5 
Spring 1st–Grade 7,859 85.6 4.11 75.0 – 100.4 
Spring 3rd–Grade 7,859 109.3 4.16 99.2 – 124.0 
Spring 5th–Grade 7,859 132.6 4.18 122.3 – 147.6 
Home Lang. Is Not English Kinderg. 7,859 0.118 0.32 0 – 1 
Home Lang. Is Not English 1st–Grade 7,859 0.118 0.32 0 – 1 
Child Is a Kindergarten Repeater  7,856 0.037 0.19 0 – 1 
Attended Kindergarten for Half Day 7,817 0.468 0.50 0 – 1 
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Variable N Mean SD Min – Max 
Approaches to Learning at:     
Fall Kindergarten 7,734 3.01 0.67 1.00 – 4.00 
Spring Kindergarten 7,638 3.12 0.69 1.00 – 4.00 
Spring 1st–Grade 7,303 3.05 0.70 1.00 – 4.00 
Spring 3rd–Grade 6,725 3.02 0.69 1.00 – 4.00 
Spring 5th–Grade 7,486 3.05 0.68 1.00 – 4.00 
Interpersonal Behavior at:     
Fall Kindergarten 7,382 3.01 0.62 1.00 – 4.00 
Spring Kindergarten 7,567 3.13 0.63 1.00 – 4.00 
Spring 1st–Grade 7,248 3.13 0.65 1.00 – 4.00 
Spring 3rd–Grade 6,642 3.07 0.66 1.00 – 4.00 
Spring 5th–Grade 7,342 3.07 0.65 1.00 – 4.00 
Externalizing Problem Behavior at:     
Fall Kindergarten 7,651 1.60 0.62 1.00 – 4.00 
Spring Kindergarten 7,607 1.67 0.65 1.00 – 4.00 
Spring 1st–Grade 7,266 1.64 0.64 1.00 – 4.00 
Spring 3rd–Grade 6,706 1.72 0.63 1.00 – 4.00 
Spring 5th–Grade 7,439 1.67 0.60 1.00 – 4.00 
School Region at Fall Kindergarten (copied from SK in HLM analyses, see next) 
 
North-East (Ref. Category) — — — — 
Midwest — — — — 
South — — — — 
West — — — — 
School Region at Spring Kindergarten 
    
North-East (Ref. Category) 7,859 0.188 0.39 0 – 1 
Midwest 7,859 0.229 0.42 0 – 1 
South 7,859 0.362 0.48 0 – 1 
West 7,859 0.221 0.41 0 – 1 
Anthony Buttaro, Jr. 
210 
 
Variable N Mean SD Min – Max 
School Region at Spring 1st–Grade 
    
North-East (Ref. Category) 7,858 0.188 0.39 0 – 1 
Midwest 7,858 0.228 0.42 0 – 1 
South 7,858 0.363 0.48 0 – 1 
West 7,858 0.222 0.41 0 – 1 
School Region at Spring 3rd–Grade 
    
North-East (Ref. Category) 7,856 0.187 0.39 0 – 1 
Midwest 7,856 0.229 0.42 0 – 1 
South 7,856 0.364 0.48 0 – 1 
West 7,856 0.220 0.41 0 – 1 
School Region at Spring 5 th–Grade 
    
North-East (Ref. Category) 7,850 0.184 0.39 0 – 1 
Midwest 7,850 0.229 0.42 0 – 1 
South 7,850 0.366 0.48 0 – 1 
West 7,850 0.220 0.41 0 – 1 
School Urbanicity at Fall Kindergarten (copied from SK in HLM analyses, see next) 
 
Urban (Ref. Category) — — — — 
Suburban — — — — 
Rural — — — — 
School Urbanicity at Spring Kindergarten 
   
Urban (Ref. Category) 7,859 0.366 0.48 0 – 1 
Suburban 7,859 0.423 0.49 0 – 1 
Rural 7,859 0.211 0.41 0 – 1 
School Urbanicity at Spring 1st–Grade 
    
Urban (Ref. Category) 7,806 0.365 0.48 0 – 1 
Suburban 7,806 0.422 0.49 0 – 1 
Rural 7,806 0.213 0.41 0 – 1 
School Urbanicity at Spring 3rd–Grade 
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Variable N Mean SD Min – Max 
Urban (Ref. Category) 7,725 0.363 0.48 0 – 1 
Suburban 7,725 0.415 0.49 0 – 1 
Rural 7,725 0.222 0.42 0 – 1 
School Urbanicity at Spring 5th–Grade 
    
Urban (Ref. Category) 7,520 0.354 0.48 0 – 1 
Suburban 7,520 0.418 0.49 0 – 1 
Rural 7,520 0.228 0.42 0 – 1 
Social Capital Domain     
Single-Parent Family at:     
Fall Kindergarten 7,859 0.227 0.42 0 – 1 
Spring Kindergarten 7,859 0.229 0.42 0 – 1 
Spring 1st–Grade 7,859 0.239 0.43 0 – 1 
Spring 3rd–Grade 7,859 0.254 0.44 0 – 1 
Spring 5th–Grade 7,859 0.274 0.45 0 – 1 
Num. of Siblings in Household at:     
Fall Kindergarten 7,859 1.4 1.11 0 – 11 
Spring Kindergarten 7,859 1.4 1.10 0 – 11 
Spring 1st–Grade 7,859 1.5 1.09 0 – 11 
Spring 3rd–Grade 7,859 1.5 1.10 0 – 11 
Spring 5th–Grade 7,859 1.5 1.11 0 – 12 
Mother’s Employment Status at Fall Kindergarten (copied from SK in HLM analyses, see next) 
Not Working (Ref. Category) — — — — 
Working Part-Time — — — — 
Working Full-Time — — — — 
Mother’s Employment Status at Spring Kindergarten 
   
Not Working (Ref. Category) 7,716 0.320 0.47 0 – 1 
Working Part-Time 7,716 0.217 0.41 0 – 1 
Working Full-Time 7,716 0.463 0.50 0 – 1 
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Variable N Mean SD Min – Max 
Mother’s Employment Status at Spring 1st–Grade 
   
Not Working (Ref. Category) 7,676 0.294 0.46 0 – 1 
Working Part-Time 7,676 0.225 0.42 0 – 1 
Working Full-Time 7,676 0.481 0.50 0 – 1 
Mother’s Employment Status at Spring 3rd–Grade 
   
Not Working (Ref. Category) 7,592 0.257 0.44 0 – 1 
Working Part-Time 7,592 0.235 0.42 0 – 1 
Working Full-Time 7,592 0.508 0.50 0 – 1 
Mother’s Employment Status at Spring 5th–Grade 
   
Not Working (Ref. Category) 7,627 0.258 0.44 0 – 1 
Working Part-Time 7,627 0.222 0.42 0 – 1 
Working Full-Time 7,627 0.520 0.50 0 – 1 
Parental Ed. Aspirations for Child at:     
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,822 4.1 1.14 1 – 6 
Spring 1st–Grade 7,816 4.0 1.10 1 – 6 
Spring 3rd–Grade 7,837 4.0 1.09 1 – 6 
Spring 5th–Grade 7,847 4.0 1.06 1 – 6 
Number of Parents Talk Regularly at:     
Fall Kindergarten (assumed = 0 in HLM analyses) 
Spring Kindergarten 7,852 2.2 3.01 0 – 38 
Spring 1st–Grade 7,852 2.5 3.13 0 – 40 
Spring 3rd–Grade 7,698 2.9 5.67 0 – 99 
Spring 5th–Grade 7,845 2.7 3.43 0 – 40 
Level Parent-School Communication at:     
Fall Kindergarten (assumed = 0 in HLM analyses) 
Spring Kindergarten 7,851 0.6 0.65 0 – 5 
Spring 1st–Grade 7,854 0.7 0.67 0 – 6 
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Variable N Mean SD Min – Max 
Spring 3rd–Grade 7,854 1.1 1.11 0 – 7 
Spring 5th–Grade 7,854 1.0 0.98 0 – 7 
Level Parental Volunteering in School at:     
Fall Kindergarten (assumed = 0 in HLM analyses) 
Spring Kindergarten 7,859 3.7 1.54 0 – 6 
Spring 1st–Grade 7,859 4.0 1.51 0 – 6 
Spring 3rd–Grade 7,856 4.1 1.46 0 – 6 
Spring 5th–Grade 7,855 4.0 1.49 0 – 6 
Level Child Participation in Extra-Curricular Activities at:    
Fall Kindergarten (assumed = 0 in HLM analyses) 
Spring Kindergarten 7,857 1.1 1.15 0 – 6 
Spring 1st–Grade 7,856 1.5 1.33 0 – 6 
Spring 3rd–Grade 7,824 1.5 1.28 0 – 6 
Spring 5th–Grade 7,855 1.6 1.29 0 – 6 
Classroom and School Characteristics     
Class Size at:     
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,133 20.6 4.42 8 – 39 
Spring 1st–Grade 7,109 20.8 4.07 8 – 39 
Spring 3rd–Grade 6,666 21.1 3.99 8 – 39 
Spring 5th–Grade 7,545 22.5 5.88 8 – 39 
Teacher’s Evaluation of Child’s Skills in Reading at:    
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,621 3.2 0.98 1 – 5 
Spring 1st–Grade 7,118 3.2 1.04 1 – 5 
Spring 3rd–Grade 6,642 3.1 1.00 1 – 5 
Spring 5th–Grade 7,468 3.2 0.95 1 – 5 
Teacher’s Evaluation of Child’s Skills in Math at:    
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Variable N Mean SD Min – Max 
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,607 3.2 0.87 1 – 5 
Spring 1st–Grade 7,085 3.2 0.89 1 – 5 
Spring 3rd–Grade 6,632 3.2 0.92 1 – 5 
Spring 5th–Grade 3,759 3.1 0.97 1 – 5 
Low Academic Standards at:     
Fall Kindergarten 7,503 1.8 0.80 1 – 5 
Spring Kindergarten 7,310 1.8 0.80 1 – 5 
Spring 1st–Grade 7,046 1.8 0.84 1 – 5 
Spring 3rd–Grade 6,665 1.8 0.83 1 – 5 
Spring 5th–Grade 7,546 1.8 0.84 1 – 5 
Private School at:     
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,859 0.147 0.35 0 – 1 
Spring 1st–Grade 7,849 0.133 0.34 0 – 1 
Spring 3rd–Grade 7,846 0.115 0.32 0 – 1 
Spring 5th–Grade 7,844 0.108 0.31 0 – 1 
School Size at:     
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,841 3.3 1.13 1 – 5 
Spring 1st–Grade 7,836 3.5 1.10 1 – 5 
Spring 3rd–Grade 7,816 3.4 1.06 1 – 5 
Spring 5th–Grade 7,790 3.5 1.03 1 – 5 
School Minority Concentration at:     
Fall Kindergarten (copied from SK in HLM analyses, see next) 
Spring Kindergarten 7,841 2.7 1.50 1 – 5 
Spring 1st–Grade 7,836 2.7 1.53 1 – 5 
Spring 3rd–Grade 7,816 2.8 1.52 1 – 5 
Anthony Buttaro, Jr. 
215 
 
Variable N Mean SD Min – Max 
Spring 5th–Grade 7,790 2.8 1.52 1 – 5 
Number of Children Who Left School at Fall Kindergarten (copied from SK in HLM analyses, see next) 
0 – 10 Children — — — — 
11 – 40 Children — — — — 
41 or More Children — — — — 
Number of Children Who Left School at Spring Kindergarten   
0 – 10 Children 7,308 0.264 0.44 0 – 1 
11 – 40 Children 7,308 0.358 0.48 0 – 1 
41 or More Children 7,308 0.378 0.48 0 – 1 
Number of Children Who Left School at Spring 1 st–Grade    
0 – 10 Children 7,468 0.252 0.43 0 – 1 
11 – 40 Children 7,468 0.417 0.49 0 – 1 
41 or More Children 7,468 0.330 0.47 0 – 1 
Number of Children Who Left School at 3 rd–Grade    
0 – 10 Children 7,610 0.282 0.45 0 – 1 
11 – 40 Children 7,610 0.407 0.49 0 – 1 
41 or More Children 7,610 0.311 0.46 0 – 1 
Number of Children Who Left School at 5 th–Grade    
0 – 10 Children 7,614 0.302 0.46 0 – 1 
11 – 40 Children 7,614 0.431 0.50 0 – 1 
41 or More Children 7,614 0.266 0.44 0 – 1 
Family Resources Domain     
Mother’s Age in Years FK 7,859 33.6 6.69 18 – 83 
Socio-Economic Status at:     
Fall Kindergarten 7,859 -0.17 0.78 -4.75 – 2.75 
Spring Kindergarten 7,859 -0.17 0.78 -4.75 – 2.75 
Spring 1st–Grade 7,859 -0.07 0.79 -2.96 – 2.88 
Spring 3rd–Grade 7,859 -0.11 0.79 -2.49 – 2.58 
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Variable N Mean SD Min – Max 
Spring 5th–Grade 7,859 -0.09 0.79 -2.48 – 2.54 
Parental Highest Level of Education at:     
Fall Kindergarten 7,859 4.7 1.88 1 – 9 
Spring Kindergarten 7,859 4.7 1.88 1 – 9 
Spring 1st–Grade 7,859 4.7 1.89 1 – 9 
Spring 3rd–Grade 7,859 4.8 1.89 1 – 9 
Spring 5th–Grade 7,859 4.9 1.89 1 – 9 
Level of Welfare Assistance at:     
Fall Kindergarten 7,795 0.7 0.92 0 – 3 
Spring Kindergarten 7,833 0.5 0.81 0 – 3 
Spring 1st–Grade 7,836 0.6 0.81 0 – 3 
Spring 3rd–Grade 7,768 0.6 0.80 0 – 3 
Spring 5th–Grade 7,802 0.6 0.80 0 – 3 
— Parent Level Longitudinal FK-S5 Survey Design Effects Adjustmentsa — 
Probability Weights 7,859 – – 2.2–6,582.6 
Strata 7,859 – – 1 – 88 
Primary Sampling Units 7,859 – – 1 – 67 
a The “Original ECLS-K: Label (Name = Min–Max)” for weights, strata and PSUs, are respectively: 
C1C2C4C5C6 PARENT PANEL WEIGHT FULL SAMPLE (C1_6FP0 = 0–6,802); 
C1C2C4C5C6 PARENT PANEL WEIGHT T TAYLOR SERIES SAMPLE STRATA (C16FPSTR = 1 –88); 









Table C1. Weighted Cross–Tabulation Number of Residential Moves between Birth and Spring of 3rd–
Grade BY Number of Residential Moves between Fall Kindergarten and Spring 3 rd–Grade in Fall 
Kindergarten to Spring 5th–Grade (FK–S5) Sample 
Number of Residential Moves B–S3 
Number of Residential Moves FK–S3 Total 
(N) 
0 1 2 or more 
0 100.0% — — 
100.0% 
(2,398) 
1 77.2% 22.8% — 
100.0% 
(2,445) 
2 52.4% 43.5% 4.1% 
100.0% 
(1,452) 
3 34.5% 50.1% 15.4% 
100.0% 
(706) 
4 28.4% 37.9% 33.7% 
100.0% 
(424) 














Table C2. Weighted Cross–Tabulation Number of Residential Moves between Birth and Spring of 5 th–
Grade BY Number of Residential Moves between Fall Kindergarten and Spring 5th–Grade in Fall 
Kindergarten to Spring 5th–Grade (FK–S5) Sample 
Number of Residential Moves B–S5 
Number of Residential Moves FK–S5 Total 
(N) 
0 1 2 or more 
0 100.0% — — 
100.0% 
(2,142) 
1 70.2% 29.8% — 
100.0% 
(2,449) 
2 43.7% 48.3% 7.9% 
100.0% 
(1,447) 
3 26.2% 50.4% 23.4% 
100.0% 
(812) 
4 19.8% 36.1% 44.1% 
100.0% 
(465) 


















Table D.1 Weighted Means (Standard Deviations in Parentheses) Across Historical Ecological Transition 




























Ecological Transition History     
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School Urbanicity     














































Mother’s Employment Status     













































































































































Number of Children Who Left School    



























Family Resources Domain    




































N (Unweighted)* 1,933 3,089 801 1,920 
* This N refers to the univariate distribution of the ecological transition groups. Since the statistics presented in 
this table belong to the non-imputed data set, some cell sizes are smaller than these Ns.  




Table E.1 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, Fall Kindergarten 
π0i 
(00) 
86.93 .000 32.21 .000 36.32 .000 37.61 .000 37.31 .000 
Mean Growth Rate π1i — — 2.88 .000 3.15 .000 3.15 .000 3.15 .000 
Mean Acceleration π2i — — -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
Approaches to Learning π3i — — — — 1.74 .000 1.59 .000 1.60 .000 
Interpersonal Behavior π4i — — — — -1.15 .001 -1.15 .001 -1.16 .001 
Externalizing Problem Behavior π5i — — — — -0.60 .051 -0.56 .068 -0.58 .057 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — -0.20 .887 -0.74 .540 -0.72 .545 
South π7i — — — — 1.97 .069 1.60 .122 1.61 .122 
West π8i — — — — 0.06 .965 0.10 .925 0.02 .987 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — -0.08 .898 -0.24 .694 -0.27 .653 
Rural π10i — — — — -2.16 .055 -2.26 .034 -2.27 .034 
Single-Parent Family π11i — — — — -0.45 .302 -0.55 .234 -0.62 .184 
Num. of Siblings Household π12i — — — — -0.62 .000 -0.68 .000 -0.68 .000 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.00 .995 -0.01 .984 0.01 .976 
Working Full-Time π14i — — — — -0.79 .011 -0.74 .019 -0.75 .018 
Parental Educ. Aspir. Child π15i — — — — 0.69 .000 0.76 .000 0.76 .000 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Num. Parents Talk Regular. π16i — — — — -0.05 .125 -0.04 .132 -0.04 .145 
Parent-School Communication π17i — — — — -0.15 .489 -0.15 .477 -0.15 .466 
Parental Volunteering School π18i — — — — -0.65 .000 -0.64 .000 -0.64 .000 
Particip. Extra-Curricular Activities π19i — — — — 0.37 .008 0.33 .020 0.33 .020 
Class Size π20i — — — — 0.04 .375 0.04 .394 0.04 .390 
Teacher’s Evaluation Reading π21i — — — — 5.36 .000 5.24 .000 5.25 .000 
Low Academic Standards π22i — — — — -0.43 .032 -0.45 .023 -0.45 .025 
Private School π23i — — — — 0.00 .998 0.12 .860 0.14 .829 
School Size π24i — — — — -0.28 .142 -0.19 .329 -0.19 .330 
School Minority Concentration π25i — — — — -0.50 .029 -0.23 .319 -0.22 .328 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -3.19 .000 -3.18 .000 -3.20 .000 
41 or More Children π27i — — — — -4.50 .000 -4.48 .000 -4.50 .000 
Parental Highest Level Educ. π28i — — — — 1.36 .000 1.21 .000 1.20 .000 
Socio-Economic Status π29i — — — — -1.32 .013 -1.27 .016 -1.27 .016 
Level of Welfare Assistance π30i — — — — -0.37 .116 -0.28 .232 -0.32 .179 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — -0.70 .057 -0.68 .064 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -1.70 .041 -1.73 .037 
Hispanic 03i — — — — — — -1.52 .018 -1.55 .016 
Asian 04i — — — — — — 4.19 .000 4.17 .000 
Other Race/Ethnicity 05i — — — — — — 0.16 .902 0.09 .943 
Student’s Age in Months, FK 06i — — — — — — 0.41 .000 0.40 .000 
Mother’s Age in Years FK 07i — — — — — — 0.06 .047 0.07 .012 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Home Language Is Not English 08i — — — — — — -1.93 .001 -1.91 .001 
Kindergarten Repeater 09i — — — — — — -0.36 .769 -0.37 .764 
Number of Moves B–FK 10i — — — — — — — — 0.35 .016 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Reading IRT, r0  0.87 .500 108.31 .000 40.69 .000 38.53 .000 38.31 .000 
Instantaneous Growth Rate, r1  — — 0.09 .000 0.08 .000 0.08 .000 0.08 .000 
Level-1 Error, e0  2,418.20 — 120.84 — 119.60 — 119.09 — 119.15 — 
Percentage of r0 Reproduced  — — 62.4% 5.3% 0.6% 
(Stratum) Mean Reading IRT, u00  29.16 .000 17.27 .000 6.49 .000 5.29 .000 5.28 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i  0.00 0.67 0.44 0.43 0.42 
Instantaneous Growth Rate, π1i  — 0.69 0.67 0.67 0.67 
(Stratum) Mean Reading IRT, γ00i  0.79 0.87 0.81 0.79 0.79 
(Stratum) Instantan. Growth Rate, γ10i  — 0.85 0.83 0.83 0.83 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table E.2 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, Spring Kinderg. 
π0i 
(00) 
86.93 .000 49.30 .000 54.29 .000 56.30 .000 55.91 .000 
Mean Growth Rate π1i — — 2.68 .000 2.91 .000 2.91 .000 2.91 .000 
Mean Acceleration π2i — — -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
Approaches to Learning π3i — — — — 1.70 .000 1.55 .000 1.57 .000 
Interpersonal Behavior π4i — — — — -1.16 .001 -1.17 .001 -1.16 .001 
Externalizing Problem Behavior π5i — — — — -0.60 .056 -0.57 .062 -0.60 .051 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 0.54 .685 -0.12 .918 0.03 .978 
South π7i — — — — 2.58 .023 1.78 .094 1.88 .080 
West π8i — — — — 1.33 .310 1.34 .207 1.34 .211 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — -0.06 .918 -0.12 .837 -0.16 .784 
Rural π10i — — — — -2.26 .044 -2.27 .032 -2.25 .033 
Single-Parent Family π11i — — — — -0.49 .255 -0.56 .212 -0.65 .154 
Num. of Siblings Household π12i — — — — -0.61 .001 -0.66 .000 -0.67 .000 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — -0.06 .896 -0.06 .884 0.02 .957 
Working Full-Time π14i — — — — -0.82 .008 -0.77 .014 -0.77 .013 
Parental Educ. Aspir. Child π15i — — — — 0.70 .000 0.76 .000 0.76 .000 
Num. Parents Talk Regular. π16i — — — — -0.05 .102 -0.04 .114 -0.04 .131 
Parent-School Communication π17i — — — — -0.15 .479 -0.16 .462 -0.17 .431 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.65 .000 -0.64 .000 -0.64 .000 
Particip. Extra-Curricular Activities π19i — — — — 0.36 .012 0.32 .025 0.33 .022 
Class Size π20i — — — — 0.04 .355 0.04 .458 0.04 .442 
Teacher’s Evaluation Reading π21i — — — — 5.40 .000 5.26 .000 5.28 .000 
Low Academic Standards π22i — — — — -0.45 .021 -0.47 .018 -0.46 .019 
Private School π23i — — — — 0.00 .997 0.03 .960 0.09 .895 
School Size π24i — — — — -0.23 .222 -0.14 .443 -0.12 .534 
School Minority Concentration π25i — — — — -0.52 .023 -0.26 .247 -0.25 .268 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -3.15 .000 -3.12 .000 -3.15 .000 
41 or More Children π27i — — — — -4.46 .000 -4.44 .000 -4.47 .000 
Parental Highest Level Educ. π28i — — — — 1.33 .000 1.19 .000 1.18 .000 
Socio-Economic Status π29i — — — — -1.20 .023 -1.18 .025 -1.24 .018 
Level of Welfare Assistance π30i — — — — -0.35 .134 -0.28 .239 -0.33 .161 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — -0.71 .052 -0.65 .075 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -1.79 .030 -1.86 .037 
Hispanic 03i — — — — — — -1.34 .026 -1.36 .023 
Asian 04i — — — — — — 4.04 .000 4.04 .000 
Other Race/Ethnicity 05i — — — — — — -0.22 .863 -0.51 .701 
Student’s Age in Months, SK 06i — — — — — — 0.41 .000 0.39 .000 
Mother’s Age in Years FK 07i — — — — — — 0.06 .029 0.07 .013 
Home Language Is Not English 08i — — — — — — -2.02 .000 -1.91 .001 
Kindergarten Repeater 09i — — — — — — -0.47 .693 -0.37 .749 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Attended Kindergarten Half Day 10i — — — — — — -1.18 .065 -1.21 .060 
Number of Moves B–FK 11i — — — — — — — — 0.29 .038 
Changed School FK–SK 12i — — — — — — — — 1.90 .578 
Moves B–FK * Change FK–SK 13i — — — — — — — — 0.95 .707 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Reading IRT, r0  0.87 .500 132.88 .000 48.57 .000 46.15 .000 45.41 .000 
Instantaneous Growth Rate, r1  — — 0.09 .000 0.08 .000 0.08 .000 0.08 .000 
Level-1 Error, e0  2,418.20 — 120.85 — 119.66 — 119.13 — 119.23 — 
Percentage of r0 Reproduced  — — 63.4% 5.0% 1.6% 
(Stratum) Mean Reading IRT, u00  29.16 .000 18.66 .000 7.25 .000 5.64 .000 5.71 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i  0.00 0.76 0.55 0.53 0.53 
Instantaneous Growth Rate, π1i  — 0.69 0.67 0.67 0.67 
(Stratum) Mean Reading IRT, γ00i  0.79 0.87 0.84 0.80 0.81 
(Stratum) Instantan. Growth Rate, γ10i  — 0.85 0.84 0.84 0.84 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table E.3 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, Spring 1st–Grade 
π0i 
(00) 
86.93 .000 79.19 .000 86.46 .000 87.85 .000 87.34 .000 
Mean Growth Rate π1i — — 2.28 .000 2.42 .000 2.42 .000 2.42 .000 
Mean Acceleration π2i — — -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
Approaches to Learning π3i — — — — 1.72 .000 1.57 .000 1.59 .000 
Interpersonal Behavior π4i — — — — -1.20 .001 -1.20 .001 -1.21 .001 
Externalizing Problem Behavior π5i — — — — -0.62 .047 -0.58 .063 -0.60 .053 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — -0.13 .926 -0.75 .539 -0.59 .622 
South π7i — — — — 2.92 .038 2.34 .073 2.42 .064 
West π8i — — — — 0.85 .545 0.72 .534 0.85 .470 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — -0.05 .927 -0.13 .814 -0.15 .789 
Rural π10i — — — — -1.97 .077 -2.10 .047 -2.05 .051 
Single-Parent Family π11i — — — — -0.42 .350 -0.52 .265 -0.60 .203 
Num. of Siblings Household π12i — — — — -0.66 .000 -0.72 .000 -0.71 .000 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — -0.06 .892 -0.07 .876 0.04 .928 
Working Full-Time π14i — — — — -0.84 .009 -0.78 .016 -0.78 .016 
Parental Educ. Aspir. Child π15i — — — — 0.71 .000 0.78 .000 0.78 .000 
Num. Parents Talk Regular. π16i — — — — -0.05 .107 -0.04 .116 -0.04 .148 
Parent-School Communication π17i — — — — -0.12 .565 -0.13 .544 -0.14 .514 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.64 .000 -0.64 .000 -0.63 .000 
Particip. Extra-Curricular Activities π19i — — — — 0.38 .008 0.34 .019 0.34 .019 
Class Size π20i — — — — 0.04 .441 0.04 .454 0.04 .419 
Teacher’s Evaluation Reading π21i — — — — 5.42 .000 5.29 .000 5.31 .000 
Low Academic Standards π22i — — — — -0.45 .025 -0.47 .018 -0.47 .019 
Private School π23i — — — — 0.00 .137 0.10 .884 0.15 .825 
School Size π24i — — — — -0.29 .222 -0.19 .321 -0.16 .429 
School Minority Concentration π25i — — — — -0.46 .051 -0.19 .411 -0.19 .400 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -3.19 .000 -3.18 .000 -3.21 .000 
41 or More Children π27i — — — — -4.42 .000 -4.41 .000 -4.45 .000 
Parental Highest Level Educ. π28i — — — — 1.39 .000 1.23 .000 1.22 .000 
Socio-Economic Status π29i — — — — -1.23 .022 -1.19 .026 -1.23 .019 
Level of Welfare Assistance π30i — — — — -0.34 .160 -0.26 .288 -0.31 .202 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — -0.69 .071 -0.67 .082 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -1.72 .032 -1.78 .027 
Hispanic 03i — — — — — — -1.26 .048 -1.36 .029 
Asian 04i — — — — — — 4.12 .000 3.98 .000 
Other Race/Ethnicity 05i — — — — — — -0.07 .958 -0.20 .875 
Student’s Age in Months, S1 06i — — — — — — 0.43 .000 0.42 .000 
Mother’s Age in Years FK 07i — — — — — — 0.06 .026 0.07 .009 
Home Language Is Not English 08i — — — — — — -2.22 .000 -2.20 .000 
Kindergarten Repeater 09i — — — — — — -0.68 .584 -0.67 .587 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Number of Moves B–S1 10i — — — — — — — — 0.17 .150 
Number School Changes FK–S1 11i — — — — — — — — 0.86 .170 
Moves B–S1 * Changes FK–S1 12i — — — — — — — — 0.04 .878 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Reading IRT, r0  0.87 .500 201.54 .000 82.14 .000 79.42 .000 78.72 .000 
Instantaneous Growth Rate, r1  — — 0.09 .000 0.09 .000 0.09 .000 0.09 .000 
Level-1 Error, e0  2,418.20 — 120.78 — 119.60 — 119.10 — 119.23 — 
Percentage of r0 Reproduced  — — 59.2% 3.3% 0.9% 
(Stratum) Mean Reading IRT, u00  29.16 .000 28.53 .000 10.75 .000 8.94 .000 8.77 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i  0.00 0.88 0.76 0.75 0.75 
Instantaneous Growth Rate, π1i  — 0.69 0.68 0.68 0.68 
(Stratum) Mean Reading IRT, γ00i  0.79 0.88 0.86 0.84 0.84 
(Stratum) Instantan. Growth Rate, γ10i  — 0.85 0.84 0.84 0.84 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table E.4 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, Spring 3rd–Grade 
π0i 
(00) 
86.93 .000 124.07 .000 132.17 .000 133.45 .000 133.30 .000 
Mean Growth Rate π1i — — 1.50 .000 1.49 .000 1.49 .000 1.49 .000 
Mean Acceleration π2i — — -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
Approaches to Learning π3i — — — — 1.73 .000 1.55 .000 1.56 .000 
Interpersonal Behavior π4i — — — — -1.18 .001 -1.17 .001 -1.16 .001 
Externalizing Problem Behavior π5i — — — — -0.57 .076 -0.53 .098 -0.54 .093 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 0.64 .658 0.01 .994 0.02 .990 
South π7i — — — — 3.26 .008 2.72 .017 2.73 .017 
West π8i — — — — 1.19 .310 1.15 .257 1.09 .276 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.18 .735 -0.01 .990 -0.02 .975 
Rural π10i — — — — -1.72 .128 -1.87 .081 -1.86 .082 
Single-Parent Family π11i — — — — -0.44 .335 -0.47 .316 -0.51 .283 
Num. of Siblings Household π12i — — — — -0.60 .001 -0.69 .000 -0.69 .000 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — -0.03 .942 0.00 .998 0.01 .989 
Working Full-Time π14i — — — — -0.85 .010 -0.72 .028 -0.73 .026 
Parental Educ. Aspir. Child π15i — — — — 0.73 .000 0.76 .000 0.76 .000 
Num. Parents Talk Regular. π16i — — — — -0.04 .126 -0.04 .125 -0.04 .132 
Parent-School Communication π17i — — — — -0.13 .539 -0.13 .541 -0.13 .534 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.62 .000 -0.61 .000 -0.61 .000 
Particip. Extra-Curricular Activities π19i — — — — 0.38 .008 0.34 .017 0.34 .016 
Class Size π20i — — — — 0.04 .350 0.04 .363 0.04 .359 
Teacher’s Evaluation Reading π21i — — — — 5.37 .000 5.25 .000 5.26 .000 
Low Academic Standards π22i — — — — -0.48 .017 -0.50 .013 -0.50 .013 
Private School π23i — — — — 0.02 .982 0.10 .882 0.12 .861 
School Size π24i — — — — -0.25 .188 -0.17 .385 -0.17 .379 
School Minority Concentration π25i — — — — -0.51 .028 -0.26 .254 -0.26 .255 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -3.20 .000 -3.19 .000 -3.20 .000 
41 or More Children π27i — — — — -4.42 .000 -4.41 .000 -4.42 .000 
Parental Highest Level Educ. π28i — — — — 1.31 .000 1.20 .000 1.20 .000 
Socio-Economic Status π29i — — — — -1.26 .017 -1.23 .020 -1.24 .017 
Level of Welfare Assistance π30i — — — — -0.34 .164 -0.26 .295 -0.28 .250 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — -0.71 .068 -0.70 .071 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -1.62 .076 -1.62 .076 
Hispanic 03i — — — — — — -2.22 .000 -2.21 .000 
Asian 04i — — — — — — 3.32 .002 3.33 .000 
Other Race/Ethnicity 05i — — — — — — -0.03 .984 -0.09 .948 
Student’s Age in Months, S3 06i — — — — — — 0.45 .000 0.44 .000 
Mother’s Age in Years FK 07i — — — — — — 0.06 .025 0.07 .016 
Number of Moves B–S3 08i — — — — — — — — 0.14 .422 
Number School Changes FK–S3 09i — — — — — — — — -0.09 .768 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Moves B–S3 * Changes FK–S3 10i — — — — — — — — 0.02 .859 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Reading IRT, r0  0.87 .500 410.35 .000 219.10 .000 217.10 .000 216.55 .000 
Instantaneous Growth Rate, r1  — — 0.09 .000 0.09 .000 0.09 .000 0.09 .000 
Level-1 Error, e0  2,418.20 — 120.88 — 119.70 — 119.17 — 119.22 — 
Percentage of r0 Reproduced  — — 46.6% 0.9% 0.3% 
(Stratum) Mean Reading IRT, u00  29.16 .000 54.69 .000 26.04 .000 23.90 .000 23.76 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i  0.00 0.92 0.87 0.87 0.87 
Instantaneous Growth Rate, π1i  — 0.69 0.68 0.68 0.68 
(Stratum) Mean Reading IRT, γ00i  0.79 0.88 0.86 0.86 0.85 
(Stratum) Instantan. Growth Rate, γ10i  — 0.85 0.83 0.83 0.83 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table E.5 Three-Level Achievement Growth Model for Reading IRT Scale Score from Fall Kindergarten to Spring 5 th-Grade with Time 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Reading IRT, Spring 5th–Grade 
π0i 
(00) 
86.93 .000 150.20 .000 155.86 .000 157.26 .000 157.58 .000 
Mean Growth Rate π1i — — 0.74 .000 0.57 .000 0.57 .000 0.57 .000 
Mean Acceleration π2i — — -0.02 .000 -0.02 .000 -0.02 .000 -0.02 .000 
Approaches to Learning π3i — — — — 1.75 .000 1.54 .000 1.54 .000 
Interpersonal Behavior π4i — — — — -1.18 .001 -1.16 .001 -1.16 .001 
Externalizing Problem Behavior π5i — — — — -0.56 .073 -0.52 .095 -0.53 .087 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 1.18 .364 0.27 .809 0.32 .779 
South π7i — — — — 3.64 .006 2.97 .013 3.03 .013 
West π8i — — — — 1.40 .314 1.21 .304 1.06 .367 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.05 .930 -0.12 .848 -0.02 .750 
Rural π10i — — — — -1.38 .231 -1.58 .147 -1.66 .129 
Single-Parent Family π11i — — — — -0.49 .275 -0.51 .277 -0.58 .220 
Num. of Siblings Household π12i — — — — -0.68 .000 -0.76 .000 -0.77 .000 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — -0.06 .886 -0.02 .962 -0.02 .962 
Working Full-Time π14i — — — — -0.82 .016 -0.68 .044 -0.71 .035 
Parental Educ. Aspir. Child π15i — — — — 0.68 .000 0.72 .000 0.72 .000 
Num. Parents Talk Regular. π16i — — — — -0.04 .124 -0.04 .123 -0.04 .123 
Parent-School Communication π17i — — — — -0.13 .545 -0.13 .553 -0.13 .548 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.60 .000 -0.59 .000 -0.59 .000 
Particip. Extra-Curricular Activities π19i — — — — 0.36 .012 0.32 .024 0.33 .023 
Class Size π20i — — — — 0.05 .316 0.05 .333 0.05 .334 
Teacher’s Evaluation Reading π21i — — — — 5.36 .000 5.23 .000 5.25 .000 
Low Academic Standards π22i — — — — -0.41 .040 -0.44 .026 -0.43 .028 
Private School π23i — — — — 0.10 .887 0.17 .808 0.16 .826 
School Size π24i — — — — -0.29 .153 -0.20 .324 -0.22 .275 
School Minority Concentration π25i — — — — -0.45 .065 -0.20 .379 -0.19 .399 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -3.23 .000 -3.22 .000 -3.22 .000 
41 or More Children π27i — — — — -4.50 .000 -4.49 .000 -4.49 .000 
Parental Highest Level Educ. π28i — — — — 1.30 .000 1.21 .000 1.20 .000 
Socio-Economic Status π29i — — — — -1.29 .016 -1.27 .018 -1.27 .017 
Level of Welfare Assistance π30i — — — — -0.35 .164 -0.27 .272 -0.28 .236 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — -0.78 .029 -0.77 .032 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -1.73 .060 -1.73 .057 
Hispanic 03i — — — — — — -2.01 .001 -1.99 .001 
Asian 04i — — — — — — 3.26 .001 3.33 .001 
Other Race/Ethnicity 05i — — — — — — -0.03 .980 -0.08 .950 
Student’s Age in Months, S5 06i — — — — — — 0.50 .000 0.49 .000 
Mother’s Age in Years FK 07i — — — — — — 0.05 .078 0.06 .047 
Number of Moves B–S5 08i — — — — — — — — -0.01 .974 
Number School Changes FK–S5 09i — — — — — — — — -0.45 .041 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Moves B–S5 * Changes FK–S5 10i — — — — — — — — 0.22 .019 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Reading IRT, r0  0.87 .500 716.79 .000 447.35 .000 445.57 .000 443.24 .000 
Instantaneous Growth Rate, r1  — — 0.09 .000 0.09 .000 0.09 .000 0.09 .000 
Level-1 Error, e0  2,418.20 — 120.90 — 119.64 — 119.10 — 119.15 — 
Percentage of r0 Reproduced  — — 37.6% 0.4% 0.5% 
(Stratum) Mean Reading IRT, u00  29.16 .000 92.78 .000 51.96 .000 49.64 .000 49.34 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Reading IRT, π0i  0.00 0.89 0.84 0.84 0.84 
Instantaneous Growth Rate, π1i  — 0.69 0.68 0.68 0.68 
(Stratum) Mean Reading IRT, γ00i  0.79 0.88 0.86 0.85 0.85 
(Stratum) Instantan. Growth Rate, γ10i  — 0.85 0.84 0.84 0.84 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
 




Table F.1 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring  5 th-Grade with Time Measure 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, Fall Kindergarten 
π0i 
(00) 
69.13 .000 24.88 .000 26.41 .000 28.03 .000 27.91 .000 
Mean Growth Rate π1i — — 2.20 .000 2.28 .000 2.28 .000 2.28 .000 
Mean Acceleration π2i — — -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
Approaches to Learning π3i — — — — 1.28 .000 1.21 .000 1.22 .000 
Interpersonal Behavior π4i — — — — -0.46 .049 -0.50 .025 -0.50 .026 
Externalizing Problem Behavior π5i — — — — -0.41 .042 -0.43 .027 -0.44 .025 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 1.08 .281 0.28 .708 0.28 .702 
South π7i — — — — 1.80 .068 1.14 .199 1.14 .201 
West π8i — — — — -0.13 .915 -0.08 .928 -0.11 .898 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.33 .433 0.02 .957 0.01 .986 
Rural π10i — — — — -1.69 .046 -1.81 .017 -1.81 .017 
Single-Parent Family π11i — — — — 0.02 .956 -0.05 .880 -0.07 .823 
Num. of Siblings Household π12i — — — — -0.20 .129 -0.27 .031 -0.27 .032 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.25 .321 0.21 .389 0.22 .372 
Working Full-Time π14i — — — — -0.57 .028 -0.46 .068 -0.46 .066 
Parental Educ. Aspir. Child π15i — — — — 0.45 .000 0.55 .000 0.55 .000 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Num. Parents Talk Regular. π16i — — — — -0.03 .454 -0.03 .481 -0.02 .488 
Parent-School Communication π17i — — — — -0.29 .088 -0.30 .074 -0.31 .072 
Parental Volunteering School π18i — — — — -0.11 .179 -0.11 .167 -0.11 .170 
Particip. Extra-Curricular Activities π19i — — — — 0.39 .000 0.36 .000 0.36 .000 
Class Size π20i — — — — 0.02 .512 0.02 .535 0.02 .533 
Teacher’s Evaluation Math π21i — — — — 2.85 .000 2.69 .000 2.69 .000 
Low Academic Standards π22i — — — — -0.03 .831 -0.07 .553 -0.07 .562 
Private School π23i — — — — -0.87 .139 -0.57 .299 -0.56 .305 
School Size π24i — — — — -0.06 .656 0.06 .620 0.06 .618 
School Minority Concentration π25i — — — — -0.05 .001 -0.00 .990 -0.00 .991 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -1.54 .000 -1.53 .000 -1.54 .000 
41 or More Children π27i — — — — -2.14 .000 -2.13 .000 -2.13 .000 
Parental Highest Level Educ. π28i — — — — 1.05 .000 0.85 .000 0.85 .000 
Socio-Economic Status π29i — — — — -0.82 .059 -0.69 .101 -0.70 .097 
Level of Welfare Assistance π30i — — — — -0.39 .014 -0.25 .138 -0.26 .119 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — 0.29 .245 0.30 .227 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -3.28 .000 -3.30 .000 
Hispanic 03i — — — — — — -2.46 .000 -2.47 .000 
Asian 04i — — — — — — 0.55 .521 0.55 .524 
Other Race/Ethnicity 05i — — — — — — -1.23 .020 -1.26 .017 
Student’s Age in Months, FK 06i — — — — — — 0.60 .000 0.60 .000 
Mother’s Age in Years FK 07i — — — — — — 0.08 .041 0.08 .000 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Home Language Is Not English 08i — — — — — — -2.73 .000 -2.73 .000 
Kindergarten Repeater 09i — — — — — — -0.49 .510 -0.49 .508 
Number of Moves B–FK 10i — — — — — — — — 0.14 .276 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Math IRT, r0  0.78 .500 76.66 .000 36.78 .000 30.67 .000 30.59 .000 
Instantaneous Growth Rate, r1  — — 0.08 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0  1,681.93 — 63.71 — 65.27 — 64.83 — 64.84 — 
Percentage of r0 Reproduced  — — 52.0% 16.6% 0.3% 
(Stratum) Mean Math IRT, u00  20.00 .000 15.29 .000 6.38 .000 3.68 .000 3.67 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i  0.00 0.73 0.56 0.52 0.52 
Instantaneous Growth Rate, π1i  — 0.78 0.76 0.76 0.76 
(Stratum) Mean Math IRT, γ00i  0.79 0.90 0.86 0.80 0.80 
(Stratum) Instantan. Growth Rate, γ10i  — 0.84 0.83 0.83 0.83 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
  
Table F.2 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring  5 th-Grade with Time Measure 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, Spring Kindergarten 
π0i 
(00) 
69.13 .000 38.00 .000 39.46 .000 41.83 .000 41.72 .000 
Mean Growth Rate π1i — — 2.07 .000 2.14 .000 2.14 .000 2.14 .000 
Mean Acceleration π2i — — -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
Approaches to Learning π3i — — — — 1.25 .000 1.18 .000 1.19 .000 
Interpersonal Behavior π4i — — — — -0.46 .046 -0.51 .024 -0.50 .024 
Externalizing Problem Behavior π5i — — — — -0.41 .047 -0.45 .022 -0.45 .021 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 1.69 .064 0.71 .323 0.73 .304 
South π7i — — — — 2.27 .034 1.19 .194 1.20 .188 
West π8i — — — — 0.86 .475 0.81 .337 0.78 .351 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.36 .413 0.13 .738 0.12 .761 
Rural π10i — — — — -1.75 .044 -1.77 .019 -1.77 .019 
Single-Parent Family π11i — — — — -0.01 .977 -0.06 .853 -0.08 .803 
Num. of Siblings Household π12i — — — — -0.20 .156 -0.26 .043 -0.26 .042 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.21 .418 0.17 .487 0.18 .470 
Working Full-Time π14i — — — — -0.60 .022 -0.49 .055 -0.50 .052 
Parental Educ. Aspir. Child π15i — — — — 0.46 .000 0.55 .000 0.55 .000 
Num. Parents Talk Regular. π16i — — — — -0.03 .429 -0.03 .477 -0.03 .484 
Parent-School Communication π17i — — — — -0.30 .086 -0.31 .074 -0.31 .068 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.11 .198 -0.11 .167 -0.11 .170 
Particip. Extra-Curricular Activities π19i — — — — 0.38 .000 0.35 .000 0.36 .000 
Class Size π20i — — — — 0.02 .488 0.01 .662 0.01 .658 
Teacher’s Evaluation Math π21i — — — — 2.87 .000 2.69 .000 2.69 .000 
Low Academic Standards π22i — — — — -0.04 .740 -0.08 .529 -0.08 .540 
Private School π23i — — — — -0.86 .150 -0.86 .252 -0.61 .260 
School Size π24i — — — — -0.02 .881 0.09 .460 0.09 .446 
School Minority Concentration π25i — — — — -0.46 .000 -0.02 .847 -0.02 .860 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -1.52 .000 -1.48 .000 -1.49 .000 
41 or More Children π27i — — — — -2.11 .000 -2.10 .000 -2.10 .000 
Parental Highest Level Educ. π28i — — — — 1.04 .000 0.85 .000 0.84 .000 
Socio-Economic Status π29i — — — — -0.74 .096 -0.64 .135 -0.67 .130 
Level of Welfare Assistance π30i — — — — -0.38 .016 -0.24 .133 -0.26 .112 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — 0.28 .278 0.29 .253 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -3.37 .000 -3.39 .000 
Hispanic 03i — — — — — — -2.33 .000 -2.35 .000 
Asian 04i — — — — — — 0.43 .622 0.42 .628 
Other Race/Ethnicity 05i — — — — — — -1.50 .005 -1.62 .005 
Student’s Age in Months, SK 06i — — — — — — 0.61 .000 0.61 .000 
Mother’s Age in Years FK 07i — — — — — — 0.08 .000 0.09 .000 
Home Language Is Not English 08i — — — — — — -2.81 .000 -2.78 .000 
Kindergarten Repeater 09i — — — — — — -0.61 .405 -0.56 .442 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Attended Kindergarten Half Day 10i — — — — — — -1.11 .005 -1.12 .005 
Number of Moves B–FK 11i — — — — — — — — 0.12 .436 
Changed School FK–SK 12i — — — — — — — — -0.65 .740 
Moves B–FK * Change FK–SK 13i — — — — — — — — 0.74 .605 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Math IRT, r0  0.78 .500 100.38 .000 52.38 .000 46.07 .000 45.95 .000 
Instantaneous Growth Rate, r1  — — 0.08 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0  1,681.93 — 63.71 — 65.30 — 64.84 — 64.85 — 
Percentage of r0 Reproduced  — — 47.8% 12.0% 0.3% 
(Stratum) Mean Math IRT, u00  20.00 .000 15.24 .000 6.46 .000 3.79 .000 3.75 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i  0.00 0.82 0.70 0.68 0.68 
Instantaneous Growth Rate, π1i  — 0.78 0.76 0.77 0.77 
(Stratum) Mean Math IRT, γ00i  0.79 0.88 0.84 0.78 0.78 
(Stratum) Instantan. Growth Rate, γ10i  — 0.84 0.84 0.84 0.84 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table F.3 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring  5 th-Grade with Time Measure 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, Spring 1st–Grade 
π0i 
(00) 
69.13 .000 61.38 .000 63.51 .000 65.28 .000 65.14 .000 
Mean Growth Rate π1i — — 1.81 .000 1.85 .000 1.86 .000 1.86 .000 
Mean Acceleration π2i — — -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
Approaches to Learning π3i — — — — 1.26 .000 1.19 .000 1.20 .000 
Interpersonal Behavior π4i — — — — -0.49 .031 -0.53 .017 -0.53 .017 
Externalizing Problem Behavior π5i — — — — -0.42 .037 -0.44 .024 -0.44 .023 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 1.16 .221 0.27 .698 0.29 .676 
South π7i — — — — 2.62 .047 1.65 .134 1.66 .130 
West π8i — — — — 0.52 .681 0.35 .699 0.36 .693 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.46 .306 0.12 .753 0.13 .748 
Rural π10i — — — — -1.50 .086 -1.67 .031 -1.66 .033 
Single-Parent Family π11i — — — — 0.05 .875 -0.02 .948 -0.04 .908 
Num. of Siblings Household π12i — — — — -0.23 .092 -0.29 .020 -0.29 .022 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.20 .448 0.17 .511 0.17 .501 
Working Full-Time π14i — — — — -0.62 .019 -0.50 .050 -0.50 .050 
Parental Educ. Aspir. Child π15i — — — — 0.45 .000 0.55 .000 0.55 .000 
Num. Parents Talk Regular. π16i — — — — -0.03 .450 -0.03 .483 -0.02 .490 
Parent-School Communication π17i — — — — -0.28 .108 -0.29 .090 -0.29 .087 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.11 .197 -0.11 .181 -0.11 .185 
Particip. Extra-Curricular Activities π19i — — — — 0.39 .000 0.37 .000 0.37 .000 
Class Size π20i — — — — 0.01 .613 0.01 .627 0.01 .622 
Teacher’s Evaluation Math π21i — — — — 2.89 .000 2.72 .000 2.72 .000 
Low Academic Standards π22i — — — — -0.04 .758 -0.08 .508 -0.08 .507 
Private School π23i — — — — -0.90 .139 -0.57 .315 -0.57 .316 
School Size π24i — — — — -0.06 .657 0.06 .629 0.07 .611 
School Minority Concentration π25i — — — — -0.41 .002 0.04 .774 0.04 .776 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -1.55 .000 -1.53 .000 -1.53 .000 
41 or More Children π27i — — — — -2.07 .000 -2.07 .000 -2.07 .000 
Parental Highest Level Educ. π28i — — — — 1.08 .000 0.87 .000 0.86 .000 
Socio-Economic Status π29i — — — — -0.75 .098 -0.63 .146 -0.64 .146 
Level of Welfare Assistance π30i — — — — -0.37 .023 -0.22 .176 -0.23 .163 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — 0.33 .212 0.33 .206 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -3.32 .000 -3.31 .000 
Hispanic 03i — — — — — — -2.28 .000 -2.29 .000 
Asian 04i — — — — — — 0.51 .559 0.50 .564 
Other Race/Ethnicity 05i — — — — — — -1.41 .009 -1.42 .008 
Student’s Age in Months, S1 06i — — — — — — 0.62 .000 0.62 .000 
Mother’s Age in Years FK 07i — — — — — — 0.08 .000 0.09 .000 
Home Language Is Not English 08i — — — — — — -2.91 .000 -2.91 .000 
Kindergarten Repeater 09i — — — — — — -0.69 .385 -0.71 .369 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Number of Moves B–S1 10i — — — — — — — — 0.09 .436 
Number School Changes FK–S1 11i — — — — — — — — 0.20 .688 
Moves B–S1 * Changes FK–S1 12i — — — — — — — — -0.07 .723 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Math IRT, r0  0.78 .500 163.44 .000 97.03 .000 90.71 .000 90.67 .000 
Instantaneous Growth Rate, r1  — — 0.08 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0  1,681.93 — 63.67 — 65.25 — 64.77 — 64.77 — 
Percentage of r0 Reproduced  — — 40.6% 6.5% 0.0% 
(Stratum) Mean Math IRT, u00  20.00 .000 20.02 .000 9.56 .000 6.60 .000 6.58 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i  0.00 0.92 0.87 0.86 0.86 
Instantaneous Growth Rate, π1i  — 0.79 0.76 0.77 0.77 
(Stratum) Mean Math IRT, γ00i  0.79 0.87 0.84 0.80 0.80 
(Stratum) Instantan. Growth Rate, γ10i  — 0.84 0.83 0.83 0.83 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table F.4 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring  5 th-Grade with Time Measure 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, Spring 3rd–Grade 
π0i 
(00) 
69.13 .000 98.44 .000 100.53 .000 102.18 .000 102.25 .000 
Mean Growth Rate π1i — — 1.31 .000 1.31 .000 1.31 .000 1.31 .000 
Mean Acceleration π2i — — -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
Approaches to Learning π3i — — — — 1.26 .000 1.17 .000 1.16 .000 
Interpersonal Behavior π4i — — — — -0.47 .041 -0.49 .028 -0.49 .027 
Externalizing Problem Behavior π5i — — — — -0.39 .065 -0.40 .045 -0.40 .050 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 1.73 .089 0.85 .256 0.81 .286 
South π7i — — — — 2.85 .014 1.98 .047 1.99 .048 
West π8i — — — — 0.72 .498 0.67 .413 0.62 .444 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.56 .211 0.21 .585 0.24 .540 
Rural π10i — — — — -1.33 .136 -1.52 .053 -1.56 .048 
Single-Parent Family π11i — — — — 0.03 .926 0.03 .923 0.03 .934 
Num. of Siblings Household π12i — — — — -0.18 .172 -0.29 .026 -0.29 .028 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.22 .395 0.24 .349 0.24 .355 
Working Full-Time π14i — — — — -0.62 .020 -0.42 .103 -0.43 .097 
Parental Educ. Aspir. Child π15i — — — — 0.47 .000 0.53 .000 0.53 .000 
Num. Parents Talk Regular. π16i — — — — -0.03 .463 -0.03 .466 -0.03 .451 
Parent-School Communication π17i — — — — -0.29 .097 -0.30 .083 -0.29 .083 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.10 .248 -0.09 .257 -0.09 .254 
Particip. Extra-Curricular Activities π19i — — — — 0.39 .000 0.37 .000 0.37 .000 
Class Size π20i — — — — 0.02 .479 0.02 .490 0.02 .522 
Teacher’s Evaluation Math π21i — — — — 2.85 .000 2.69 .000 2.69 .000 
Low Academic Standards π22i — — — — -0.06 .630 -0.10 .411 -0.10 .409 
Private School π23i — — — — -0.85 .150 -0.59 .278 -0.60 .271 
School Size π24i — — — — -0.04 .779 0.07 .601 0.05 .730 
School Minority Concentration π25i — — — — -0.44 .001 -0.03 .789 -0.03 .821 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -1.55 .000 -1.54 .000 -1.54 .000 
41 or More Children π27i — — — — -2.07 .000 -2.08 .000 -2.07 .000 
Parental Highest Level Educ. π28i — — — — 1.01 .000 0.87 .000 0.86 .000 
Socio-Economic Status π29i — — — — -0.75 .093 -0.65 .129 -0.63 .148 
Level of Welfare Assistance π30i — — — — -0.36 .027 -0.22 .183 -0.21 .202 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — 0.28 .299 0.28 .299 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -3.15 .000 -3.11 .000 
Hispanic 03i — — — — — — -3.47 .000 -3.44 .000 
Asian 04i — — — — — — -0.61 .469 -0.54 .516 
Other Race/Ethnicity 05i — — — — — — -1.38 .016 -1.33 .022 
Student’s Age in Months, S3 06i — — — — — — 0.63 .000 0.63 .000 
Mother’s Age in Years FK 07i — — — — — — 0.08 .000 0.08 .001 
Number of Moves B–S3 08i — — — — — — — — 0.09 .461 
Number School Changes FK–S3 09i — — — — — — — — -0.24 .432 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Moves B–S3 * Changes FK–S3 10i — — — — — — — — -0.04 .685 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Math IRT, r0  0.78 .500 355.16 .000 248.47 .000 242.25 .000 241.80 .000 
Instantaneous Growth Rate, r1  — — 0.08 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0  1,681.93 — 63.70 — 65.25 — 64.82 — 64.80 — 
Percentage of r0 Reproduced  — — 30.0% 2.5% 0.2% 
(Stratum) Mean Math IRT, u00  20.00 .000 35.19 .000 20.62 .000 17.96 .000 18.06 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i  0.00 0.95 0.93 0.93 0.93 
Instantaneous Growth Rate, π1i  — 0.79 0.76 0.77 0.77 
(Stratum) Mean Math IRT, γ00i  0.79 0.85 0.83 0.81 0.81 
(Stratum) Instantan. Growth Rate, γ10i  — 0.84 0.83 0.83 0.83 
























a I used Full Maximum Likelihood (FML) to estimate all models. 
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Table F.5 Three-Level Achievement Growth Model for Math IRT Scale Score from Fall Kindergarten to Spring  5 th-Grade with Time Measure 











Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Mean Math IRT, Spring 5 th–Grade 
π0i 
(00) 
69.13 .000 123.21 .000 124.52 .000 126.24 .000 126.72 .000 
Mean Growth Rate π1i — — 0.82 .000 0.77 .000 0.77 .000 0.77 .000 
Mean Acceleration π2i — — -0.01 .000 -0.01 .000 -0.01 .000 -0.01 .000 
Approaches to Learning π3i — — — — 1.26 .000 1.15 .000 1.15 .000 
Interpersonal Behavior π4i — — — — -0.47 .043 -0.49 .028 -0.49 .028 
Externalizing Problem Behavior π5i — — — — -0.39 .062 -0.40 .042 -0.40 .047 
School Region            
North-East (Ref. Category) — — — — — — — — — — — 
Midwest π6i — — — — 2.23 .008 1.01 .126 1.02 .124 
South π7i — — — — 3.04 .013 2.08 .042 2.12 .043 
West π8i — — — — 0.85 .510 0.67 .484 0.56 .557 
School Urbanicity            
Urban (Ref. Category) — — — — — — — — — — — 
Suburban π9i — — — — 0.47 .291 0.15 .699 0.09 .813 
Rural π10i — — — — -1.11 .207 -1.36 .079 -1.45 .061 
Single-Parent Family π11i — — — — -0.01 .979 0.01 .983 -0.02 .956 
Num. of Siblings Household π12i — — — — -0.25 .085 -0.34 .013 -0.35 .010 
Mother’s Employment Status            
Not Working (Ref. Cat.) — — — — — — — — — — — 
Working Part-Time π13i — — — — 0.21 .424 0.23 .360 0.23 .367 
Working Full-Time π14i — — — — -0.60 .027 -0.39 .128 -0.41 .111 
Parental Educ. Aspir. Child π15i — — — — 0.44 .000 0.50 .000 0.50 .000 
Num. Parents Talk Regular. π16i — — — — -0.03 .466 -0.03 .472 -0.03 .465 
Parent-School Communication π17i — — — — -0.28 .096 -0.29 .083 -0.29 .081 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Parental Volunteering School π18i — — — — -0.08 .354 -0.08 .360 -0.08 .350 
Particip. Extra-Curricular Activities π19i — — — — 0.38 .000 0.36 .000 0.36 .000 
Class Size π20i — — — — 0.02 .437 0.02 .455 0.02 .470 
Teacher’s Evaluation Math π21i — — — — 2.83 .000 2.67 .000 2.67 .000 
Low Academic Standards π22i — — — — -0.01 .963 -0.06 .643 -0.06 .659 
Private School π23i — — — — -0.78 .204 -0.55 .333 -0.57 .311 
School Size π24i — — — — -0.07 .618 0.04 .734 0.02 .886 
School Minority Concentration π25i — — — — -0.40 .002 0.00 .982 0.01 .914 
Number of Children Who Left School            
0 – 10 Children (Ref. Cat.) — — — — — — — — — — — 
11 – 40 Children π26i — — — — -1.57 .000 -1.56 .000 -1.56 .000 
41 or More Children π27i — — — — -2.13 .000 -2.14 .000 -2.12 .000 
Parental Highest Level Educ. π28i — — — — 1.00 .000 0.87 .000 0.86 .000 
Socio-Economic Status π29i — — — — -0.77 .084 -0.68 .114 -0.66 .127 
Level of Welfare Assistance π30i — — — — -0.36 .028 -0.23 .165 -0.22 .367 
— Level–2 Model for Mean Reading IRT, Fall Kindergarten — 
Male 01i — — — — — — 0.24 .340 0.26 .309 
Race/Ethnicity            
White (Ref. Category) — — — — — — — — — — — 
Black 02i — — — — — — -3.21 .000 -3.21 .000 
Hispanic 03i — — — — — — -3.32 .000 -3.29 .000 
Asian 04i — — — — — — -0.67 .390 -0.58 .453 
Other Race/Ethnicity 05i — — — — — — -1.37 .009 -1.37 .011 
Student’s Age in Months, S5 06i — — — — — — 0.67 .000 0.67 .000 
Mother’s Age in Years FK 07i — — — — — — 0.07 .001 0.08 .001 
Number of Moves B–S5 08i — — — — — — — — -0.11 .361 
Number School Changes FK–S5 09i — — — — — — — — -0.45 .021 













Model: Full L2 
Coef. p Coef. p Coef. p Coef. p Coef. p 
Moves B–S5 * Changes FK–S5 10i — — — — — — — — 0.19 .027 
— Random Effects: Level–1, Level–2 and Level–3 Variance Components and Percentage of Intercept Variation Reproduced — 
Mean Math IRT, r0  0.78 .500 629.94 .000 476.02 .000 470.02 .000 468.68 .000 
Instantaneous Growth Rate, r1  — — 0.08 .000 0.07 .000 0.07 .000 0.07 .000 
Level-1 Error, e0  1,681.93 — 63.69 — 65.20 — 64.76 — 64.75 — 
Percentage of r0 Reproduced  — — 24.4% 1.3% 0.3% 
(Stratum) Mean Math IRT, u00  20.00 .000 58.83 .000 39.93 .000 37.81 .000 37.59 .000 
(Stratum) Instantan. Growth Rate, u10  — — 0.01 .000 0.01 .000 0.01 .000 0.01 .000 
— Reliability of the Level–1 and Level–2 Regression Coefficients Estimates and Model Fit — 
Mean Math IRT, π0i  0.00 0.93 0.91 0.91 0.91 
Instantaneous Growth Rate, π1i  — 0.79 0.76 0.77 0.77 
(Stratum) Mean Math IRT, γ00i  0.79 0.84 0.83 0.82 0.82 
(Stratum) Instantan. Growth Rate, γ10i  — 0.84 0.84 0.84 0.84 
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